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THE EAST IN EARLY NINETEENTH CENTURY 
ENGLISH POETRY* 

D1 

lilKJAOLSH PARHiD, M A , 

Jif<^eanh ,S(hohii Deparfmeni of English Studies 

Ea ihj Rpfpienie s — 

Since the days of Chaucei down to the close of the 
o]o]itccnUi lenluiy, English poets had iiequently diawn 
u})on the East ioi iiispiiation As caily as the hist halt ol 
the fouitocnth tentuiy Chaucei ’s Knight had been with 
the Loi d ot Palatye ‘ agayn an hethen in Tuikyed and had 
fought beside leuoAvned monaichs in seveial theaties of Avar 
in the East Tn the Elizabethan period, Mailowe wiote a 
])lay on Tmihiilame , in Shakespeaie the references are 
many Obeion’s faiiy kingdom lay in the Fat East — “the 
faithest steep ot India ” — while the Venetian Antonio’s 


* Tins IS tile hist p ipei on the mliiecl of Tho East m Eoniantie 
Tiileiatnie Eirtion and Drama will be dealt mth by oilier 
bcholaiB 111 snhsequent \eais — A Iha 
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tiade i^xtended to Eastern wateis, ultimately when his 
leniuies tail not one boat letiiins 

‘ Eiom TnjmliR tiinn Mexico uid l'iiii>l ind 
1 loin Lixlimi, Jtniniv lud [nrln ” 

In the faiolmt, aoe Milton makes e\.cin«iions to tlu East 
in Pamch'^e Lo'.t He speaks “ of Ganges m Hydaspes 
Indian sti earns ’ and latei lefeis to Agia and Delhi of 
Gieat Mogul ” both places ot i\oi1d-wide lepiite in his dai^ 
In the Augustan peiind Du den hi ought out a play on the 
last of the Mogul empeiors 4iiu/iujzeb/ Aftei him and 
his gieat successoi Pope, as the classical tradition waned 
the e<ailv loraantic poets of the late eighteenth ccntiii y, ti i ed 
of classics sent out then imaginations to fiesh woods and 
new pastilles among which the aniiteious Eist w is also 
sought out Thomson in his Wnitei spoke of the ‘ golden 
coast of iich Cathay ” as the haunt of busy caiavansi plying 
then trade thiough snowv deseits while Cowpei in I'he 
To<^l( censured the London millionaiies for having sei vilely 
oveigoiged then purses with the wealth of Indian pio- 
vinces But dining the«e ages owing parth to the lack ot 
propel inteicomse between East and West, and paitly to 
the monopolization of the English Parnassus by Gieek and 
lutin liteiatines the study of the East was indimentau 
and paitial Eantastic tales weie cuiient about it nid 
theretoie vagueness and nnceitainty pi evaded 

Thp Romimtic PpitorJ — 

With the tiiiimph of the lomantic wave, howevei, and 
the est iblishment of trade lelations between England 
and the oriental countiies the foimei insulantv of the 
English poets was, to some extent, conqiieied, and Eastern 
stones came to play a idle in English poetry along with 
classical legends In some instances as, will be seen here- 
aftei, they became a foimidable rival of then Euiopcan 
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Loinptus and assumed an mipoTtaiue unfoieseou in the 
lunals (if litoiaUiic 

So/d//f If — - 

I’ht pU)Le''S begins with Southey Itven beioio Byuai 
and Mooit he anneved the East as a piovince of loin.iiitu 
poetiy, and though the English audience toi some tune, 
looked askance at his novel efloits he stuck last to his 
scheme, toTumlated eaily in life and pioduted liis 'Ih/ilahn 
and Kehmna in spite of them In ThaLaha, the De^tioifei 
he tieatb of Aiab life in its vaiious phases and allows a 
libel aJ latitude to Miislmi mithologj' It is a tedt ol an 
Ai ab 01 phan whose fathei is murdeied by a laec of souei - 
eib and whose mothei is leceiitly dead, being brought up lu 
the tent of a neighboui and subsequently avenging his 
fathei ’s muidei by destioying the entiie seminaiy of the 
SOI cei ei -lulidels aftei a senes of dauntless adventmes Ee 
mtioduces a loniantic element in the loves of Oneiza the 
neighboui s daughtei and Thalaba^ but soon aftei then 
marnage, which takes place accidentally m the couise of 
the Idttei s adventmes, the loveis aie divided by the pie- 
inature demise of Oneiza The story is full of supeinaiuial 
events, and at eveiy step the powei of talisman, magu, 
neciomancy, soicery, and divine mteivention is biought to 
oui sight Thalaba himself is a delegated destioyei, 
singled out by Pi evidence foi tins heioic enterpnse and 
his success is due not so much to his peisonal chaiactei as 
to the ever-attending forces of magic at his command The 
soicerers with whom he has to deal aie, likewise aimed 
with raiiaculousi poweis and can turn a paiched waste into 
a beautiful valley at their will They are inhabitants of 
magic caverns undei the loots of the sea Yet m the midst 
of all these maivels of Eastern supeinatmalism, Southey 
has given us scenes fiom the nomadic life of the Arabian 
deseit, wdnch do ciedil to his obseivation and vivid 



1 


IHE ALLmABVD UNIVERSITY STUDIES 


iincigmatioii Desuibing Thalaba’s eaily litc in the tent 
of lilt) fostei-fathei, lie says— 

Jluuublu l>t I' t uud louiloil ue wtlliui 
Undei Ihe loiuuioii shellei, ou diy lud, 

TJi( quiel cuutl> luiuiniit tlieu loud 
i’liL leuglkemuy loid hum Modlk Jails, 

As pdiuutly llip <U(1 M lu 

EiiUMues llic stioug palm-kliies , 1»\ the liLdilli 
The Dumsel shaLes tht Loitee-giams, 

'L’lial \\ilh AMUui liigimte hll Ibe teut 
And while, wiHi de\lnoiis hiigus, I'lidlilia 
Shipes the giteii biskd, lupl\ it las Itti 
llti lavoiuite hidling gmws Ibe (wig, 

I'oignej) ])luu(leiei, loi Oiaiais saki 

I’liis 1'' linw he tlesuibes then daily louiid o1 evening It to 

‘ Tis the tool e^Lmug houi 
The Tauaiiud horn the dow 
Sheathes its v^ung hiut, yet gieea 
lleioio Lben teal tht in it is spieud, 

The Old Mail s solemn voice 
In tones tht bols hook 

'J’heii h'athei is then Piles! 

Tht SUib ol Hemeti then point ol brtnei, 

And the blue Pumaiuenl 
The gloiioiis JViuph , wbeic they (eel 
The pieseut Deity ” 

But the mythological pait ot this life clcumb Southey s 
bpeoial attention In fact the action begins with n 
magnificent description of Shaddad s Palace oi Bagli-i- 
Iiein, and, as the stoiy progi esses, embracesi a very laige 
poition of Mohammedan mythology The legend of 
Leileth-ul-Cadi , the night when piayeis aie believed to be 
most effectual, the stoiy of Zohak’s serpents, winch kept 
constantly gnawing at the tyiant’s shonldeis, the fable ot 
Zaccoum oi the tiee ot Hell— all come undei the poet’s 
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ken cil pjopei oetasions ^^b]le the entne stoiy illustiatc^ 
the powei ot talismans and amulotb which aie still jiicva- 
Icnt among oithodox Mohammedan tamilies 

In the ("///w' oj Kf>ham.a, Southey turns to the ichgion 
ot the Hnuhis foi the theme of Ins poem The nplhologi- 
cal element as with its jnedceessoi foims the chief ftatine 
ot the naiiative although it is skilfully suboi diluted to 
the plot It lb the stoi> ot i tyiannous Hindu mmiaich 
Kehaina who has snatehed immense powei fioin the gods 
b} his “ yags and saenfices In i espouse to the spiiit 
of his dead son who had been muideied by Tjaduikd foi 
attempting to violate hi& daughtei, Kailyal, ho pionouiiees 
a cuibe on the pooi man the teims of which, behiides pie- 
scTibing a state of peipetual mental agoiij inelude the 
denial ol evei y iacility of life to him — watei, an food and 
the like — and an in-iuiietion to Death to shun hib body 
His sway being unlimited extending as it does ovei the 
animate and inaninute ivoild his tuise is leadily undei- 
stood, and watei, an food Death itself, sciupulou&ly keep 
themsehes away from him He attempts to die but the 
' ' fell sei gcant ’ would not touch his pei son Thus together 
with Kail)al he passes his days in peipetual miseiy and 
tubulation, siiheimg exceedingly at the hands ot Kehama 
and there seems to be no hope of deliveiance The monaich, 
in the meanwhile, goes on peitoimmg “ yag aftei yag ” 
adding to his powei till he has complete sovereignty ovei 
Eaith, He<iven, and Hell and threatens to oust Seeva 
himscll fiom his thioiie Desperate in his sutterings yet 
strong 111 his faith Laduilad goes to Heaven and pi ays to 
Seeva to lediess the wiongs under which mother Eaith is 
g loaning The Almighty piomises revenge, and when 
Kehama aftei conqueimg the entire uiiivetse goes to 
Heaven to demand the Amreeta Cup as a token of un- 
challenged authority the inevitable nemesis of fate follows 
He IS given the cup and as he drinks its contents, which 
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A OIL vautiblc .Kcnicli]i<> to the oh.n.ittei of the iIiiuIm i lie 
KHouos poison inste.ul ot nect.ii .uul alloi his dc dli 
(alvO'' Ills place lii tlie side o| the doomed inidei the (Iiioik 
ol Seev.i 

it would apjieai tliueloie Ih.it tlu stoi \ hisides 
hunp; a tolleeliou ot ancient iliiidii legends taielulh wioeii 
tf.gethei, lb also a stoieliouse of Indian ^upciimluialism 
it piobes into the iiiysteiies of Heaven and Hell iiid i \ei \ 
laige pait of the action takes place m legions like Mount 
Mem and Bweiga vheie human fiailties aie supei^edul 1 )> 
supeimi filial poweis The gods theiiibelves aie easily ac- 
cessible as 111 the golden age ol the ITiiidii''i oi ‘ sat\ uga 
and play then pait bide side with the nioiials llie 
poem thioiighout, illustiates the ancient Hindu beliet in 
the powoi of Luises and the cfticacy of piayeis pen.inces, 
and saciifices Kehamas “ yags and baciihces aio 
lewaided with boons oi “ vaidans ’ fiom the god&i, among 
which is one confeirmg the powei to emse It is as a 
lesult of these that he woiks havoc in the iiniveise and 
defies the Almighty himself The atmospheie ot the 
naiiative is, theiefoie iiecebsaiily teligious As a countei- 
pait to Kehamas defiant charactei, he gives us the 
beautiful sketch of Laduilad, who typifies in hiuibelf Llic 
highest viitues of a pioveibial Hindu devotee Borne ol 
his gieatest victoiies aie achieved in suEeimg — 

‘ O lone ol Iditli' 0 slieiijith ol YirUiocm vvill' 
llfholcl him lu Ills cnilles& iiwulvidoni liiumpliiut still i 

The Ganges, ‘ The Holy Kivei the Eedeeraiug Flood,’ is 
also intioduced as a part of the supernatural The poet 
has laboiiously traced out its mysteiious genesis, and sums 
up its couise in the following hues — 

‘ And tlieiicc tiiiough many a tliannel daiK and deeji, 

Tkeii seciet wac tlie lioly wateis nnul 
Till, iisiii}! uiideineitli ilia loot 
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Oi file Tiet of [ ito oji Hpinakodf, 

*\l »]Psfi( tiiitb. I Ini Ho\a (o pimty iiiiuKmcl 

ill ,111 c.iihcr pait he mentions it with leteience to inothei 
incident fasyap the warder of heavenly lioweib lefus- 
im> admission to Kailval in his saiietnai y, bays — 

Tlnf must not te 

J'oi i’oKP ind EmI fhpii would putei lieie , 

(jTngts the liol\ 'ifieim wIulIl fleiiibeth. sin, 

Woulfl fiow bom lieiiLi polluted in its bpinif,'^ 
tiid biPA who {lasp upon itb hanks m death, 

Feel no sihstiou 

Unt the sLipeinatuial, though an essential pait ot the 
stoiy gives plnic at times to lealistic scenes horn Hindu 
Jile The tale begins with a Inner al and all the ceiemonies 
Lonnected therewith as well ts the ancient custom of 
8 atee daiin the poet’s attention The mention o 1 tlie 
mainage-knot (manga I sutia) in the function, which alone 
ot all oinainents was left on the person of the widow 
mounting the tuneial pyie, as well as the names ot the 
cliaiacteis, suggest that the scene of action of the ^toiy is 
laid in Southern India The splendoni of Kehama s comt 
IS lepioduced in the following lines — 

‘ \\ ibuii tile fpmiJh , on iiih “olden lliioite 
Ifei lined, hell uod lies 
Wall 111 ug wifli sieicly evea 
'idle ppihiijipd ligld that, Imriimg Inight, 
ilefes out tlip passing liourb 
Oil tifliei 1 uid 111:, Pimm lib stind, 

IhesliPiiiug with f iiib (d ppiu or k-pliimes ihp ni , 

Whiih, ledoleut ot all iidi gums and floweis, 

Seems ovpKTiaiged with sweets, to siagnate there ” 

The ancient ceremony of “ Aswamedh ” or “ Raisooyag,” 
by which a king announced his intention of becoming a 
“ chakravarti ’ oi unchallenged monarch of the woild and 
foi which a sacrifice of a hundred hoises was essential, is 
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also hinted at in piissmg But the most chaiacteiisticallv 
Indian is, perhaps, the desciiption of the dwelling scene 
oi Ladnilad when aftei vitiating the ‘ Aswaniedh yag ’ ot 
Ivehama he letuins to his cottage, with the mise piiibiumg 
his steps and notices the familiar tank, the lotus, the 
cattle lesting then weaiy limbs in watei and the din of 
the market-day ■ — 

‘ T]ip m ulet-fliift ^\hlcll hoisled Jujili 
Fiom fai infl mgli. 

Above von eocon gioM is 
Hangs inotioulesb amid tlie suUiv sky 
Loud sounds the village dinm, i liappv iiovd 
Is theie Lidiulad liens then distant lones 
Blit with then inv no moie his lioait leionei 

The tiidv wlinh ted Ins fields w is Iheie ind Him 
I’lip huge leaied lotus on the w iteis flowing 
Tlipip tioin the mtoleiahlp hpat 
'Phe luiftnloes letieat 

Only tlioii nostiils lai&ed to meet the ui, 

\mid the shelteiing element thev lest ” 

Thus, through a maze of the most extraoidmaiy happen- 
ings, we catch glimpses ot the ancient civilization of the 
Hindus, of then couits and palaces cottages and shimes, 
teligion and culture, tiaces of which aie still available in 
Tadian villages The spirit of the poem, as Southey says 
in the Pieface, is thoroughly Indian though Iheie is 
nothing oriental in the style 

In his Rodenck the last of the Goths, a stoiy based on 
the Mooiish conquest of Spam, the poet takes another 
opportunity of dealing with Mohammedan religion As 
the invasion and subsequent victory of the Moois from the 
central point m the narrative, he gives us vivid pictuies of 
their manners, their dress, their weapons of war then 
mode of worship, then daily colloquialisms, in fact of the 
entire civilization of Islam as represented by its soldiers 
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As the scene ot action is laid m a Christian land, the two 
civilizations aie ciiiiously contiasted Among the ai coiitt e- 
ments of the conqueiors Southey spots out 

“ iutt htilnns ghtleimg luiioui, shield', eiigniled 
With gold, ind scymitai'^ ol Sviian steel ’ 

The IVlooiisJi chiefs lead the attack in the name of “ Allah 
and the Piophet ” This is how he gives a lendeiing of 
the Muslim i itual — 

“ Eie long Ihc stir of occupation < eased, 

And all the iniumiu of the busy liosl 
Subsiding died iway as thioiigh the eump 
The ciiei I mm the knoll pioclaimed the houi 
Foi piayei appointed, lud with soiioinns miee 
Thiit e in melodious modnlntiou tull, 

Pronounced the highest nsnie Tlieie is no god 
But Grod he iiied there is no god hut G-od ' 

Mohammed is the Piophet of the Lord > 

('oine ye to piayei ! to praver' The Loid is great' 

Theie IS no god hut God'” 

An inteiesting featiae of the story is thf)t the loiegade 
Spaniaids, who had loined the Moorish camp, forsake their 
own colloquial forms of expression and speak in i Muslim 
mannei interspersing then inteilociitions with the name 
of “ Allah ” and invoking the Caliph’s powei at every turn 
of their conveisation The Muslim belief in " One God, 
one Chief one Prophet and one Law” is also faithfully 
brought out The fable of Humma or the phoenix, the 
falling of whose shadow on a man’s head is believed to be 
a sure sign of royalty the conception of the Hour is, the 
nymphs of Paradise, and the heavenly existence of the Holy 
Prophet aie some of the Mohammedan beliefs leferied to 
in the poem The composation of the Moorish aimy is thus 
described — 

“ Tomed in the bonds ol iaith 
Aeeuis d, tbe most flagitmub ot mankind 
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I'lom all paits met aie liete, llie ajmsl ite (link 
The viLioiTs Syiiau, iiid the sullen Copt 
The Persian eiuel ind loimpt ot soul 
The Aiahnn lohhei uid the pioviling' sous 
Of Vfnca ' 

This bimgb us to the elnse of the iiaitritive Among 
shelter pieces Southey has an imitation tioni li’eisian, in 
which, though the style is difteient, the idea is essentiall) 
oriental It is a supplication to the Almighty in n hich 
the poet, with almost an Eastern’s lesignation lays before 
the Loid “his nothingness his \i,int« his sms and his 
Lontiition " 

Woi dsioorth — 

Woidswoith was not so punctilious in details a® 
Southey, though his interest in the East c.mnol lie 
questioned With him the tieatment assumes a vanet\ of 
forms In an early poem entitled The At mem an Lady’'- 
Love, he relates the story of an Armenian princess’s 
amours with a Christian Count enslaved in her father’s 
court and of hei proposal to escape which iiltimateh 
fructifies The noble Count, theieupon, is so moved by hei 
benignant suggestion that in acknowledgment of hei 
Christian-like virtue he thanks the Almighty with the 
Eastern ejaculation of “ Giacions Allah'” In the 
Ode to Enterpithe, the East is repiesented as the home of 
adventuious exploits — 

" Thee winged Pancy took, and nursed 
On broad Euphrates’ palmy shore 
And wheie the mightiei waters buist 
From caves ot Indian mountains hoar'” 

In Peter Bell, the arched locks, through which Petei was 
driving his ass, are compared to “ Hindoo temples ” In 
Suggested hy a Pictme of the Bird of Paradise 
he speaks of “ India’s spicy regions ” and of the heavenly 
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Glendoveeis (oi Gandhaivab) of Hindu mythology In the 
Sohtaiy Rea'pii the East becomes a plate of lomantic 
thaiin praising the symphony of lier dehshtful &ong, 
he says — 

“ iIl (lid L\ei chuint 

Moil woltomt notes to weaiy bands 
(Jf tia\elle»s m some slndy liaunt 
Among \rabian bands ” 

It IS a lomance of the soit which Keats discovers m “ faery 
lands forlorn 

lu the Pi dude, as well as the rest of hi® poems, the 
loEeieuces aie as vaiied as in the foiegoing In Book V 
of the Pi dude the poet naiiates his stiange experiences of 
an “ Aiab phantom in ivhicb he saw an Arab of the 
Bedouin ti ibes mounted on a camel, carrying a stone in one 
hand and a shell in the othei In the same book he tells us 
that one of his piecious belongings during his univeisity 
days was “ a little yellow, canvas-coveied book ” of Arabian 
tales, the thiee remaining volumes of which he could never 
buy His study of “ geometric science ” in Book VI, was 
conducted with “Indian awe and wonder” Giving a 
description of the motley ciowd in London thoioughfaies, 
in Book VII, he particulaily makes mention of 

‘ the btalelj and alow-moving Tuik, 

With fieighl of slippeis piled beneath hie arm'” 

and of the 

‘ Moois, 

Malaya, Laai^ais, the Tailai the Chinese, 
l.nd Negro Ladies in white muslin gowns 
Desciibing the tug of war between the loyalists and the 
revolutionaries during the days of the French Revolution, 
he elucidates the whole contest in the language of an 
Eastern hunt — 

‘‘ They — ^who had come elate as JSastern hunters 
Banded beneath Ihe Gienl Mogul, when he 
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went torth liom Af>ia oi Lahoie 
Eajahs uid Omiahs iii liis tiaiii, uitenl 
I’o diive Ikeii pity eudosed withiu i img 
Widp as 1 ijioyince, bid, 1h( sif>uH "iveu, 

Jleioie the poin< of the hfe ihieiUuiug sptai 
fallowing itseit by moments — they, i ish men, 
ffad seti) the luticipated nmuy huued 
into ayengeis tioni whose ^\nth Ibe^ tied 
Tn teiini ” 

In one oi his Somtets to National Indepeadeiice and 
Liberty, he levealb a oatmeal outlook Like othei Tones 
ot his age, he exults in the gloiy of his countiy, but is 
pained at Englaiitl s eoiibervatisni — 

iiid, at this di\, 

if foi (iieece, Egypt, India, Atiica 
f.nght good y eie ciestiued, thou y oiildst step lioty eeu 
England t ill nations in this diiige tgiee ” 

In cinothei sonnet in the Duddon senes nhile desciibing 
the Kirk of Ulpha, the poet indulges in a little oiiental 
iinageiy Be says that it is as welcome to the pilgnm’s 
eye 


“ As a fiiutful palm-tiee toyeiing high 
d ei paiched was'e lieside m Aiab’s tent, 

Oi the Indiin tiee wliosi buintheb, downy aid bent, 

Take loot again, a boundless lanopy ” 

The last two lines, which desciibe the famous banyan tree 
of India, beai a close lesemblance to Milton’s description 
of the fig tiee in Pamdise Lost This tiee, he says, 

“ In Malabai oi Decan spreads hei aims 

Blanching so bioad and long, that in the giound 
The bended twigs take root, a pillar’d shade 
High oveiaieh t, and echoing y dks bdyocn ” 
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In the sonnet on JvtaqinaUm Regrets m “ Ecclesiastical 
Sonnets, Woidswoiths imagination cairie«i oft the lamen- 
tation to Eastern dimes — 

Pioiid Tilipi giipves, uid lii-ott Ganges, blind 
Vs his own -noishippeis lud Hile, lecliued 
Upon lus moubtioiih uiu, the i lien ell moan 
Eenews Thiougli eveiy foiest, cive, and den, 

Wheie fiaiids neie half bed of old hath soiiow past — " 

and also 

liiiigs o ei the Aiahiau Piophel’s iiitm Waste ” 

in Eminent R(foune)^, a sonnet iii the same series, he 
speaks of the ‘ Spioy shoies ol blest Aiaby” 

The Euu) Sion contains a beautiful allusion to a Hindu 
legend In Book III, the Solitary discussing the 
philosophy of human life, explains its hidden souice in the 
following mannei — 

‘ as Ike Hindoos dian 
Then holj Ganges tiom a skyey toiint 
Even so deduce the stieam of human liie 
Eiom seats of powei dmue, and hope, oi Uust, 

That our existence ninds hei stately course 
Beneath the Sim, like Gauges, to make pait 
Oi a liYing ocean oi to sink engulfed, 

Like ISTigei, in impenetiahle suiids 
Vnd uttei daikness ” 

Vaiied thereloie, though the refeiences are, they 
leave no doubt as to Woidsworth’s appieciation of the 
East But various motives may be assigned for their 
specific mention Sometimes it is for the mystic etiect, 
with which he tries to clothe his idea as in the Pi elude 
wheie he speaks of the subtle “ Indian awe and wonder ” 
with which he meditated on the absti actions of geometric 
science sometimes, lilte Keats latei to lend a charm of 
distance to his description as when he refers to “ Caves of 
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Liuliaii iiiouiitaiiis hoai n\ the Ode to Eiiii ) p) ise oi to 
Aiabiaii sands nx the Sohlfiii/ Reapei , ami sometimes, 
tiled ot till monoLonous English imagci>, he ma\ be said 
to enjoy a holiday m Eastern lands in the tiain ol Ihijahs 
and Oniiahs with the (iieat Mogul leading the hunt, oi 
jostling with the stately and slovv-iiio\ mg iuik in the 
stieets of London oi lestiug beneath the shade ot that 

Ijidini lilt \bot.t biaiitJies douJiwaid lieul, 

Tate loot igaui, i bimndleas cinop^, ’ 

01 pel haps whiliug away his time by leading \iabian 
tales from his ‘ little yellow, lauvas-ioveied book ’ in the 
Fi elude 

But apait fioin liis actual letei elites to oui olimt, 
Woidswoith may even be legaided as an oiieiital pliiloso- 
phei The stioiig sanctity ot animal lite adioeated in his 
natuie poems and his philosophy of hiiinaii life with the 
evei-iesoundmg ‘ still, sad music of humanity ” beai a 
close lesemblance to the teachings ot oiiental thiiilveis As 
It has been, time and again pi cached by Hindu divines, 
the world with him is “an unsubstantial faeiy place" 
unfit foi living while that blesised mood, 

111 Avlnck Ike buithen ol llic inyuLeij, 
in which the he ivy and weaiy weight 
Ol all till, nmnldhgihle woild, 
is lightened — that seicne and blessed mood, 
ill which the ifteitious gently lead us on — 

XJuliI, the Ineath of ihis corporeal fiame 
Vnd oieii the motion ol om human lilood 
ibnost suspended, we are laid asleep 
111 body, and become a living soul 
While wulh an eve made quiet hv the power 
Of hnmoni and the deep power of loy, 

AVe see into the life of things,” 

IS of the veiy essence of “yoga’ And the mvsteiious 
idea, expressed in the famous passage “ Oin biith is but a 
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sleep and a loi getting has. a luikmg (mental tl.iYuur, 
even though it is entiiely Woidswoith’s own oi at most 
Plato’s 
Colenchje— 

With Colei id ge a leaction sets in Possessed of a 
metaphysical genius, soaimg always in the ti anscendental 
legions of philosophy, he shows little interest in thing« 
oiiental His references to these aie tbeiefoie necessarilj 
few Except the stately fragment of Kiibln Khan and a 
solitniy sonnet on Mahomet ‘ the enthusiast wariioi of 
Mecca, who chose good fiom iniquity rather than evil tiom 
goodness,” haidly anything else has been vouchsafed to us 
in this connection But conoemmg the foimer theie has 
often been a misundei standing Tt is in fact not so much an 
illustiation of his interest in the East as of his metaphy- 
sical bent of mind Though essentially an Enstein ston 
from the name of its hero it is hardly different from 
the supernatuial part of the Ancient Mrninei It is 
of small significance that the vision seen by the poet uas 
of an oiiental monaich Had he been leading some othei 
fantastic story prioi to his momentous sleep the lesnlt in 
all probability would have been similai But as it w<is, 
the sleep came at the moment when he ivas reading of 
Kiibla Khan (in Pmchas’s PiJqnmage) and so according 
to his habit acquired eaily in life, the same “ thing ” was 
lepioduced in the form of a “ vision ’ That the imagery 
and setting are thoioughlv Eastern and quite accoid with 
our own magic lore, is a meie matter of chance and can 
haidly be said to be intentional oi generally illustrative of 
his treatment of the East 

Scott — 

The same is practically true of Scott Essentially a 
poet of the Celtic Border, whose sole powerful spell 
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coiisistb in “ old lomaunts ot eiiantiy he does not seem lo 
hnd mneh inspiiation in the sunhunit East 'I his ])iohabl) 
accounts foi the compaiative scaicity of oneutal tefcteiiceb 
in hisi poetiy Though protessmg to seek his iiialcii.ilb 
equally in the amient legend'^ of Boidei duvahv oi Caiiv- 
folk and “the oiiental tales ol Afiite tell, it does not 
lequiie much observation lo lealtse that in spite of his 
scattered allusions to Agia s silken loom in the /a/y 0/ 
tJie Last Mmstipl 01 to a few Mohammedan mnnnem--as 
to then evclaraations of Alla and Mahomet and the ihaiit- 
ing of the piayei fiom the mosque — in the Visiod o[ Don 
Roihuch, the East scaicely inspires hm lyre lii tin. few 
instances wheie we catch him idmiiing oriental ohieits ns 
in the Bndal of Tiunniain wheie he mmutel> desuibes 
the beauty of the foui Eastern maidens in the migu castle 
(it St John, vitli then hue of golden glow 

‘Tint siiiis of ('inclihn bestow,” 

and then nails tinged with henna in eastern poni]), one 
can hardly avoid the conclusion that it is only as an illus- 
tration of his tally lore, or m fiiitheiance of the lomantu 
effect, that he takes the trouble to make mention of them 
To him, as to his ancient jnedecessois like Spenser nid 
Shakespeare, in whose time inadequate means of commu- 
nication precluded a closei n 11 dei standing of the East, 
East lb a fairy land with all the charms of magic and 
enchantment rather than a poition of the habitable globe 
Where, however, he is alive to its earthly existence, he 
takes care not to glow too familiai with rt and, thus, 
keeps it intact as a nurseiy of romantic objects The 
mention of the allmmg “soft gaib ot Persia’s loom ” in 
Lyulph’s tale in the Bndal of Tneimam and of the 
“ silken couch of Ind” in Eitztraver’s Song in the Ijay 
of the Last Minsttel may be taken as an illustration of 
this viewpoint Whatevei else may be said of his novels, 
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wheie he betiayt, a elosei acquaintance with the Eastern 
world, in his poetiy the East does not take even a Irag- 
ment o± that passionate foini which it was latei to assume 
m the hands of his competitoi Byron and others of his 
youngei cnntempoiaiies 

By ion — 

To Byion moie than to any othei poet of his genera- 
tion IS due the uedit of tiansgieseing the bounds of 
naiiow insulaiism of his lace and popularising the East 
m English poetry Although Southey had prepaied the 
giound befoie him and was the hist to substitute Eastern 
foi clasisical legends, his voice was meek and could not bo 
distinctly heard But Byron bewitched the English 
audience and compelled them, bv the magic of his voice 
to heal his Eastern stories 

His Giaouu the first of the senes, is a fragment of 
a Turkish tale telling of the loves of Leila, a Turkish 
slave and Giaour, a Venetian youth, of the tragic di own- 
ing of the foimei by hei master, Hassan, for this innocent 
intrigue and of the lover’s subsequent embarking on a 
(’oiirse of revenge which culminates in the murder of the 
tyrant The scene of the stoiy is laid in Gieece but the 
entile action takes place under Turkish auspices It 
begins with the populai feast of Bairam at the end of 
Eamzan, the fasting month of the Mohammedans, and the 
descriptions — ioi theie is hardly any action, — aie care- 
fully couched in an oriental vein The Eose is lef erred to 
as “ Sultana of the Nightingale,” echoing the well-known 
Persian fable of the loves of “ Bulbul and Gul,” while 
the alluiement of Beauty is explained with reference to 
an Eastern simile — 

“ As rising on its purple wing 
The insect queen of "Eastern spring 
P 3 
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0 ex (.mm ^1(1 lueudo-wh ol 'Kishiwti 
linitt:) the vouii^ inHsnei iieii 
Viid lea(K lim on tiom flowei In tlovn 
V \(e<u\ r lidse mil \i iHted houi 
rima lpae^ him is it soais on Inf’ll 
"Wilh piuiliiis henii md leufiil <%< 

Mo Bemt^ luiis the tull-gioiMi < Inlil 
With luu I" blight md ^\lug wild 
\ Lhaie of idle hopes md fears 
Begun m tolly closed in Icars 

The ihaim of Leila’s eyes is similaily c\])jessecf thiougli 
a senes of Peisido fables and similes, .unniig which is 
one eompanng them with the daik bine eves of the 
Gns.dh> o] the antelope The most leinaikable point 
emeiging fiom these is that they illiistiatc the poet’s 
inteiest in oriental phiaseology even to the extent oi 
employing a laige nnnibei of Aiabic and Pi i si an woids m 
the imiiative, such as Sultana TIaiam Pikii Dervise 
Emn Salam Seiai Gazelle Alla Mufti Fiangiiestaii, 
Pasha, Bishtnillah, Chiaus, Amaun, Caftan etc , etc 
The list IS oonsideiably extended in his succeeding 
tales 

But though the employment of Enstein smiiles and 
Eastern phiaseology is the jnominent featiue of the tale 
the poet IS not foi that ie<ison blind to other aspects of 
oiiental life Like Southey he can indulge in Muslim 
mythology, and the legend of Al-siiat, the fabulous hndge 
leading to Paiadisc the niuaculous story of the fewel in 
King Jamshed’s goblet, which was supposed to leflect the 
entire universe to the gazer tho notion of the liouiis the 
nymphs of Paradise and the legend of Monkei and 
Nekei the guaidian angels, are all exploited for local 
colouring Towards the end of the story he makes refer- 
ences to the Mohammedan method of burying the dead 
often Avith the epitaph in Qoran verses, to their usual 
]ulgr image to the Holy Shrine to then mode of pi aver, 
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,iiid to the veiv iinpoitHiit Qoiamc iipunctioii agaiiibt 
\vnie — 


A tiiibiu tdixod lu LOdiHest Aoue 
pillai with lauh wppdb n oigiowu 
Wliereou <ai now lx sruicph ipad 
riie Koran leibi that nioiitiis the deid 
hoint out tht spot wheie If issiii foil 
V victim 111 tint loiielv dell 
There sleeps as true au Osman iir 
\s e’ei at Mecca bent the knee 
Is evei scoiuM loibidden wane, 

Oi piav’d with f ice towards the shiine 
111 oiisous lesumed mew 

\t solenm sound of “ Alla liii ' ’ ” 

in the Bade of Ahydos which iollows next even the 
little extiavagance of the mythological element, noticeable 
in its piedecessoT, gives place to a faithful desciiptioii ol 
Tuikish life The veiy opening lines of the tale set out 
the East in all its lomance — 

‘ Know \e the lind w'heie the cypiess and mvitk 
iie emldems ot deeds that arc done m then clime t 
Where the lage oi the vulture, tlip love of the ini tie, 

Kow melt into soiiow, now madden to ciinie ' 

Know CP the 1 ind ol the cedai \nd vine, 

Wheie the floweis lcpi blossom, the beams evei shine 
Where the light wiugi of Zephyr, opjness’d with pntnme, 

Wax faint o’er the gaidens ol Grnl m hoi bloom 
Wlieip the ( ill on and olive ne taiiest of fruit, 

And the voice ol the nightingale never is mute 
Where the tints ol the Eiiith, ind the hues ot the sky, 

In coloni though vtiied in beauty inav vie, 

And the pin pie of ocean is deepest in dye 
Wheie Ihe virgins are soft as the roses they twine, 

And all, saye the spurt of man, is divine? 

’Tis the clime of the Fast, ’tia the land of the Sun — 

Can he smile on such deeds as his children have done? 

Oh ' wild as the accents of lovers’ farewell 

Aip the heaits which they hear, and the tales w-hicli they tell ” 
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The sto] > iiiay bo told lu a te\A sentences (Tiathi a 
I'uikish Pasha having secieily poisoned liis biotlici 
ridopts las ‘-on as an cvpiation loi Jus ciniic The 

child, iguoiant ol the setiet is biougJit np along with las 
daughtei, Znleiha witli whom lit tontiaits tn tinhaaig 
Love A little latci the snipiimiig ie\ elation oi his 
lathei s mill del, toupleil with the constant icbiikes ol his 
uncle, diives lam to <i despeiate couise and he elopes with 
hei intending to many But as she is betiothed tn a 
nobleman of bei fathei s choice and the d.p ot hei 
nuptials is neai at hand they aie hotl}' pm sued b\ 
Giaffii and Ins pait) and when discoveied, a tussle ensues 
8elim dies in the tussle and when all is ovei /uleik.i 
follows suit, completing the catastiophe 

The naiiative is, tliioughout, leplete wUli lile and 
vigoui and holds up beioie us in the peisoii of Uiaihi, a 
view of Tuikish sternness With maitial blood com sing 
in his veins., the least indication of lightsomeness oi un- 
soldieily behavioui is like a led lag to him and biooks his 
severest censuie He can lail at his nephew, who is 
amorously inclined, £oi his unmanly pursuits, and ciy out 
like a zealous patiiot — 

‘ Tkon, uho woulcUi soe llm Itaiilenuail 
By Cluistiin cannon piecemeal icut 
Nay, tamely view old Stamhol’a vnll 
Belou' the dogs of Moscow tall, 

Mon stiike one stioke toi life ind deaili 
Agunst the cuia of Nuzaieth’’ 

He IS a haidy Tuik and is so tiulv repieseiitative of his 
nation that one could haidly confound him \Mth an Aiab 
Ol a Christian, — the very air aiound him smacks of a 
Turkish savoui As we proceed along the iiaiiation, we 
feel Ills stein voice lesounding in our eais and his solemn 
dommeeimg attitude appals us We seldom catch him 
laughing, his usual posture being grave and stern When 
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he wieldb liis scyimtaj we heai itb bound lioiri atai and 
pale with l-eai the loud ‘ Ollahs I ol liib slanghtei 
spoits beMildei ns He ib bteinly lacking in the mildei 
human qualities, his only concern being wai and Woodshed 
Ab a foil to his helligeieut pci«oiiality Byioii gives 
ns Selim and /uleika, who fleet then time oaielessl} as 
they did in the golden woild Then eaily days aie spent 
in pabtoial simplicit} and when we fiist heai of them 
they aie beguiling then houis with “ Mejnoun s tale or 
Sadi s song Then loom is perfumed over with “Persian 
Atai-gul ’ 01 otto of loses and then camp is the livers 
valley They aie loving self-sauihcing and appeal to 
be moie sinned against than binning 

in the midst oJ thib vai legated atmospheie, we also 
catch gliinpbes ot haiani life While desoiibmg Zuleika’s 
chambei , the poet bayb — 

‘ les * tlieie it. light m that loue chambei 
Vnd 0 ei hei silken ottoman 
Aie thiown the hagiant beads of luiiiei 
O’er which hei faiiy fingers lan 
Ni 11 these, with emeiuld i vjs beset 
cHow could she thus that gem foiget'^) 

Uei inothei’s sainted imiilet, 

Wheieon engine cd the Koorsee text, 

Uould smooth this life, and win the next 
And by hei comboloio lies 
Koiau of illumined dyes 
And many i blight emhla/on’d ihcnu 
J 3 -V Peisiiin stiibes ledeem’d fiom time 
And o’er these sciolls, not oft so mute, 

Reclines hei now neglected lute, 

Vnd round hei lamp of fretted gold 
Bloom floweis in luus of China s mould, 

The 1 ichest woik ot Iran s loom 
And Sheeiaz’ tribute of perfume 
ill that can eye oi sense delight 
ire gather’d in that gorgeous room ” 
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L'he linefc, lerwe little toi comment Byion seeiii'- lo have 
closely lollnwed his oiiental nhsei vatioiis m giving pumn- 
nenee to the amulet the Qoian and the so ri ps oJ Peisian 
jjoetiy, these heiiig the neie'-saiy teqiiiiements ot a high 
bred Mohammedan maiden As foj the fasliionahle pail 
of the Imnituie too, he has acted with jiiopnep Tlu 
goigeoiisness of the Oiient has well been hi ought to oui 
notice in the ' lamp ot fietted gold ’ urns ol Chinas 
mould, ’ “ the iichest woik ot liaii’s loom and lastl-y, 
the ‘ Sheeia/’ peifiime, which wan supposed to he the 
hnest on the Continent 

With the Cmsc/o and the Su'c/f' of ('onnt/i a ue^^ 
chaptei lb added to Byion’s tieatmenl of 'luikish life 
He intioduces scenes of battle in which the valnui of the 
Tuikb, and then detennination aie bi ought out in cleai 
lelief In Coisnn, a naiiative of a sea hght Ixhween a 
gang ot Greek pirates and a Tuikish mouaich, the ven- 
geance ciy of ‘ Alla-il-alla ' ” stands out piomineiit 'rhe 
1 igid etiquette of the Tmkish couit is faithfully lepioduc- 
ed in the foimal Salain of the slave when on the 
entrance of the chief of the piiate gang in the disguise ol 
<i del vise he eariies the tidings to the Pasha The whole 
process is minutely desciibed by Byioii in the following 
lines — 

' With ( uiiioiis ie\eu,nte fioui Ihe outei gait 
Slow siiillvs the sliArt, whose o&ce there lo v ul, 

HoAvs lus bent head, his hand salnteb the llooi, 

Itjie yet his tongue the trusted tidings bore ” 

The tiiege of ConntJi nai rates the story of a siege in 
which all the hoirors of carnage and bloodshed are 
bi ought to oui sight The Turks aie besieging Corinth, 
a Venetian city, assisted by Alp, an exile from Venice 
now turned a lenegade Besides the gratification of his 
passion toi levenge. Alp has yet another axe to giind 
He IS in love with Francesca, daiightei ot the Corinthian 
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i^oveinoi, whom he expeetb to many m tiiumph But 
betoie the next and the fieicest assault is earned out, 
Fi<incebea come<- to him and requests him to i enounce the 
[slauiio faith and take hei hand as a lewaid Alp 
declines, and the next morning the whole city is devastated 
Mniotti, the goveinoi alone surviving He takes his 
stand ill a chinch, now' turned into a magazine stoie and 
hghts horn w'lthin The Tuiks howevei achaiice and as 
they aie on the point of desecrating the saciificial vessel 
Minntti’s toicb accidentally strikes against the magazine 
and the whole host the victors as well a& the Venetians, 
aie blow'll to atoms 

Tt IS sigiiihcant that as in the Coisau the Turkish 
huides when mauhing iindei the command ot then vizier 
raise then wmi-civ wuth “ Alla Hu> ” Then numbei is 
alaiming, and the movement of then tioops is singularlj 
indicative ot then national character — 

‘ Un Cithaeioii’s iiclge appeals 
The slfitiui ot twice ten thoimucl speais, 

Vnd (lowiniaid to the Isilmnin plun 
kiom shore to shoie of either mam, 

The tent is pitched, the ciescent shines 
tlong the Muslims’ leaguering lines, 

Viicl the dnsk Spain’s hands advance 
Beneath each liearded parha’s glance 
Vnd fai and wide ns eye t in leaeh 
The tuihan’d cohoits throng' the beacli , 

Vnd there the Arab’s camel kneels 
Vnd there his steed the Tartar wheels 
The Turcoman hath left his held, 

The sabre round his loins to gird ” 

There is a passing reference to “ the Muezzin’s voice ” 
from the mosque at the unearthly boui of midnight^ but 
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ti inoie detailed rucoiuil ot it ippeais in Chilrh- Hniold 
Canto II -- 

link' lioiii iiu lUDsqiif (lu iiiKlith siimul 

The Mnez/m’s c ill ilotli sh ike llu lum-iret 

'i'heie no "od tin! (Ind ' — to prn^ei— lo > God on ai ' ’ 

A similai descnption it will be lenienibeted occms iii 
f^onthey s Bodei'icl 

With this the seiiea nf the Tmkisli tales ends but 
obseivations on the vaiioiit, ]ihases of Eastern life aie 
continued in Don Juan Tleie we j^et a fulhi levelation 
alieadv hinted at in the BiicIp of Ahvcln^ of the innei 
bte ot the Zenana but it is so giosslv lepiesenlul that 
only a baie analysis of the two chief female di.iiacteis of 
the East will satisfy oiii pm pose One is llaidei a 
Mooiish maiden who when Don Juan is thiown iifion Jiei 
island naked .ind unconscious takes him to hei moun- 
tain-dwelling and nuises him tendeily with oiiental 
hospitality Not only the name but the vei v spii it of hei 
pel son is truly Eastern Like a tiue born Islamite she 
takes pity on the “ naked sti anger” — as Don Juan was 
to hei in the beginning — and lavishes all liei stoie of 
feminine affection upon him an affection which not only 
ruins hei but makes s,uch a deep nnpiessioii on the 
Bohemian that he does not foiget hci even in his most 
tiying moments He foigoes the seciet amouis of a 
leputed Sultana because “he has got Haidee into his 
head” She offeis herself to die so that hei eiuel fathei 
might spare the life of hei dearly-bought lovei Innocent 
loving and self-saciificmg she is tiuly a maityi in the 
(anse of love a cause which costs her her very life 

At her nuptials she appears in all hei splendoui and 
according to the country’s custom her eye-lashes are tinged 
with lampblack and her nails purpled with henna The 
hangings of her room are inscribed witli “ soft Persian 
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sentences in lilac letteis ’ and its flooi spread ovei with 
“ Indian mats and Feisian caipets ” The enteitainments 
piovided at the nuptial feast are peculiarly eastern — 

“ Afar, a dwail Lufioon stood telling tales 
To a sedate grey circle of old smoteis, 

Of secret tieasuies found in hidden valc':,, 

Of wonderful replies fiom Arab "jokers ’ 

The fabled questions and lepartees of Akbai and Birbal 
give us a clue to the diversion described by Byron in the 
last line The eastern counterpart of the wastern custom 
of telling stones by the hearth on dreary winter evenings 
is fuinished by the practice in Eastern countries, specially 
India, of telling tales at bedtime which are usually of the 
type hinted above The pithy stories of magic ladies tians- 
formed into lords, and tales of linguistic ]ugglery, are still 
the chief stock-in-trade of village story-tellers heie 

The othei female character is Sultana Gulbeyaz, to 
whom Don Juan is sold as a slave At her bidding, with 
a view to avoid suspicion, he is introduced into hei apart- 
ments m the guise of a lady, but the secret being discovered 
by one of her maids-of-honour, the disappointed Queen has 
to get lid of him immediately Her beauty and wiles are 
chaiacteiistically oi rental Not being allowed the freedom 
of open air by custom, she has hei own secret modes of 
pleasure in the haram She instantly falls in love with 
Don Juan and to gratify hei lustful passion she has, in her 
employ, a eunuch, who is as artful as hei lust would require 
Aided by this eunuch attendant, she can hoodwink the 
simple Pasha a hundred times over, but in her intrigues 
with Don Juan, in spite of the strictest possible piecaution, 
she IS outwitted by a trifling mistake which she takes the 
earliest opportunity to rectify, and though vanquished in 
her design, she is supreme as before and the easy-going 
Pasha IS, for all we know, never able to detect the amorous 
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tiespas&es ot his vagrant wife Sht is be.iutiJnl tunnnio 
leseived and fai -seeing and uiles tlio Pashn enliulv -a 
('lenpatia in hei own limited iiide 

As a ciitic ol Tmkisb life Iheiefoio Hmdu holds a 
unique po&ition in English poctn But his miagiiuitum 
sought othei t limes too and now and then we lomi u !us■^ 
lefeiences to oni own land Besides the aheady mentioned 
‘ Indian mats with which Haidcc s hoiidoii was tai ixded, 
Don Juan s captive companion at Cdmstantiiiople is supidi- 
ed with a shawl, “ whose lold« in Dashmiu had been must 
In the (htf to Niipohoii BuonajMiiit thc“ gieal gcneial is 
c’ompaied to d nnoin ol Indian hisloiy and in l 1 ic Maiiodii 
on 1 h( lJi‘(i 1 li of Bhcniinu , the poet mouins the death id his 
tncnid w'lth lefeience to his seiviees to India 

‘ When the loud aj ol tinuplod irindnst in 
A.10SP to Hes.ven m liei ippeil lioiii in in 
Ills wia the thunder, his the neufcing lod, 

The wrath — the delepiled loue nt Ttnd ' 

His imagination, therefoie, has .1 free scope <ind Ite is a 
cosmopolitan in his tieatmeiit of the East as in the entire 
range ol his poetiy But of the Turkish woild, undoubted- 
ly he IS the sole acci edited lepiesentative 

Shelley— 

With Shelley, however, the Ryionic tervnui dies down 
and a moie general tieatment is substituted instead 'Phe 
hrst indications of his interest m the East appear 111 Queen 
Mob, where, referring to the variety of names and attin 
biites, ascribed to God in diffei ent countries, he makes 
mention of Eastern gods and teachers of religion, such as 
Seeva, Buddh, Fob, and Jehovah He expiesses his indig- 
nation at the hypocrisy of the “ Brahmins of every 
country singing hymns to their fanciful gods, while the 
poorei people suffer under the yoke of misery and poverty 
In Alastoi the wandering poet is tended affectionately by 
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ail Aiab maiden, “ who biought his food, hei daily poition 
fiom hei father’s tent and spread hei matting foi bis 
couch ’ but she appeals to be more a figment of his imagi- 
nation than a maiden of the Bedouin tubes She has no 
national chaiacteiistics and is hardly diffeient from liei 
^isteis 111 Euiope .She is cosmopolitan like Ins own 
imagination, and does not seem to resent the poet’s sudden 
depaiture, who, in the meanwhile 

*' \uiiideims> on, tbiounli \i diip 
And PeiM) md Hit wild Cimiaiiiin m I'.ip 
\nd o’ei Hie Rn\l luoiintaiiis iihieli poui doiiii 
Indus iiid Omis fiom Hietr m c-ives 
Tn lov I ml exultation held Ins i\ ly 
Till m Hie i ilt of rnslnime fin uiHini 
Its loneliest deil \ilific odoious ])1 iiits entwine 
llenefith Hu hollow loil.s i iiituiil howet 
Beside i spiitliiu> iivulet he shetthed 
His languid limhs ” 

Tt IS dlfhcult tn locate the vale of Cashmire with its holloyv 
loiks and a natuial bowei of entwining nlants, but peihaps 
it IS a valley of his own country 

The EpdoU of 1 'dam is similarly a stor> of an imagin 
aiy 1 evolution Though titled as an Eastern tale and 
though its events aie supposed to happen m the realm of a 
despotic monaich on the Asian Continent, it is only an 
abstiact seimon on libeitv and universal hiotherhood and 
IS a typical illnstiation of Shelley’s cieed of levolutionary 
idealism Tt is a tale of a brothei and a sister, each imbued 
with the socialistic spirit of libeity and fraternity preach- 
ing their ideals to their fellow countrymen, who happen 
to be ruled by a despot, and reaping the fruits of their 
arduous labour m a mighty revolution which culminates in 
the overthrow of the tyrant But the fallen monarch, gather- 
ing strength ulusters his shattered forces and renews 
hostilities which spell disastei to the revolutionary 
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leformers, who aie ultimately captmed and burnt alive, 
though the flames only serve them as flowers and they find 
themselves lesting along the bunk of a tiansparent lake, 
enjoying peipetual bliss The events nai rated are fantastic 
beyong belief and do not have the remotest charm of an 
oriental dreamland Noi is its earthly side, too, at all 
Eastern , only the list of the gieat religious teachers of the 
East, which was begun in “ Queen Mab,” is a little extend- 
ed this time it includes Oromaze, Mahomet, Buddh, 
Zerdusht, Brahm and Eoh The poet is, in fact, so much 
preoccupied with the ever-haunting idea of leform, and the 
humanitarian utility of the levolution that he hardly seems 
to be aware of its oiiental background 

But the deficiency is made up in anothei way While 
the story illustrates elaboiately the dreamy and lebellioiis 
side of his character, it betrays also his close afiinity with 
Eastern thinkers To make life sweeter and happier 
through what appears to be a sort of strict religious disci- 
pline, through truth and non-violence, suffering and self- 
sacrifice, offering love for hate, without malice even for the 
tyrant who toituies, — this is what Laon and Cythna, the 
brother and the sister of the story, have dedicated their lives 
for, spurning the flimsiest enjoyment for themselves and 
living an austerely simple life like Eastern “ yogees ” The 
revolution is conducted strictly on the lines of “ ahimsa” 
and love, though the end hardly seems to justify the means 
The oriental idea of chivalric truth is represented in the 
person of Laon who boldly surrenders himself to be flayed 
alive, after wresting a solemn promise from the tyiant that 
Cythna will be forgiven and sent to America But though 
in contravention of the promise, Cythna is. also included in 
the massacre, for which she shows an eagerness only to be 
equalled by her brother’s, their greatest victory of love is 
achieved in falling They appear to have brought their 
doctrines from some Eastern fount 
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In Romlind and Helen the clourt-land gives place to 
mother Earth The poet makes an out-of-the-way lefei 
ence to the ancient Hindu custom of “ Satee ” Says 
Eosalind, refuting the charge of falsehood laid on hei in 
hei husband’s will -- 

In trutt, the Indian on the jiyie 
Of her dead hashand half consumed 
As uell might (here he false, as I 
To those abhorred embraces doomed, 

Par woise than tire’s brief agonv ” 

The diama of Hellas, though not falling strictly wil hin 
the puiview of this paper, may yet be consideied finm the 
author’s designating it, and lustly, as a lyrical dialogue 
It IS only here that Shelley may be said to make the non rest 
approach to Byron in his representation of oriental life 
Like so many tales of his eldei contemporaiy, the drama 
concerns itself with the tug of war between Greece and 
Turkey and celebrates the liberty of the former from the 
latter’s oppression The stoiy is simple and may be dis- 
missed in a few woids Mahmud, a Turkish monaich, is 
sleeping in his bed-room at Constantinople when, appai- 
ently, a fierce dieam awakens him Instantly he is 
surrounded by his adviseis and lieutenants, who inform him 
of the fate of his battle with the Greeks The news is so 
startling that hencefoith he knows no lest, while the Greek 
revolt, as time proceeds, is successfully carried out confirm- 
ing his worst suspicions 

Like Byion, Shelley’s sympathies are totally with 
the Greeks He has skilfully depicted the feelings of angei 
and deiection aroused in the Turkish Pasha as the constant 
tidings of the defeat of his aimy are brought to him,— so 
much so that he begins to suspect his chief adviser, Hassan 
who gives him the requisite information, of having a 
’ ‘ Greek heart ” And, he can do nothing else , the prospect 
before him is totally dark and does not hold out any hope 
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of lediehs Man aftei inaii bungs in the news of defeat 
while, 

“ V UeiMse learned in tlie Koiaii, pieablies 
Thit 0 IS wiiiieii llo^^ tile sms of Islim 
Must 1 use up a deslioyei ueu now ’ 

The poor Pasha guns his teeth and subdues his sighs 
Having legatd to his Eastern descent of which pnni]) and 
giaiideur are a piovcibial concomitant, iShelley has faith- 
fnllv lepioduced the splendoui of his sleeping couch with 
an Indian slave lulling him to sleep As in Southey the 
Muslim belief in " one God one King one Hope one Law” 
IS more than once hinted Sajs Hassaii — 

“ The lamp ol oui domiuion still iides 
Ojjp (iod IS God — Mahomet is his Prophet ” 

The wai-eiy of the Tinkish airaj is, similarly, “Allah- 
illd-Allah It will be seen, theiefoie, that it is hei e .done 
that he comes down to lealities, he hasi, however no leisure 
to level in oiiental legends 

In the Ttiumph of Life ho leveits unconsciouslv to his 
original position He makes a sweeping allusion to ‘ some 
Indian isle ’ and speaks of “ a flock of vampiic-bats ’ 
hoveling ovet it to indicate the inexplicable idea ol mystei i 
ous phantoms dancing ovei eaith and sky and filling the 
glove with dense shadows It appeals that as India, foi 
a long time in the past, was consideied by westeuier® to be 
a land of mysteries, Shelley thought it best to explain awa> 
the mysterious shadows, conjuied up b) Ins imagination, 
by associating them with like appearances on this dark 
continent ” Theie seems to be baldly any othei significance 
of this stiange simile 

The Seii^itioe Plant contains a lefeience to “ a basket 
of Indian Woof ” and to ‘ Indian plants," which were 
“ of scent and hue 

The sweetest that ever were fed on dew ” 
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The Lineb to an Indiayi Ai) aie paiticularly mtei eating 
The subtle “ Champak odours” that fail “like sweet 
thoughts m 1 dream ’ do not only express the poet s idea 
of the swoet smell of Champa flowei, but convey in geneial 
the westei nei s impression of the heavily perfumed atmos- 
plieie of the Oi lent Sometimes the gale wafted to his 
imagination is incense-bearing and odoious, ‘ lasting ot 
fioia and the countiy-giecn, ’ sometimes laden witli Pei- 
sian atar-gul ” “oppressed with pei tume”— cloying the 
sense — as m Byion, sometimes smacking of spices as in 
“ India’s spic} legions,” oi on the ‘ blest shoies ot Araby ” 
which chaimed Woidsworth’s lyie, sometimes ‘ ledolent of 
luh gums and llowers oveichaiged with sweets as in 
Southev, but it is always subtle indelinable, puzzling He 
does not know what it is like but he smells it audibly it 
makes the East moie glamorous, chaiming, loraantic,— lu 
a word, more Eastern 

Keats — 

This last attiibute becomes closely associated with oui 
clime as we pass on to Shelley’s younger contemporai y, 
Keats As his tieiy imagination disdained to be critical 
the leferences m him do not so much treat of Eastein hfe 
AVith the hackneyed details of men, women, and manners, 
as of Eastein lomance Eveiything is piesented through 
a haze of romantic aplendoui In Endymion, the ‘ ‘ Ganges 
and its pleasant helds ’ aie alluiing The Indian maiden 
heiself IS transplanted to Earth from her “ magic case- 
ments ’ in the stairy legions she happens to be the moon- 
goddess, Cynthia m disguise She is therefore no more 
an Indian maiden, but a “ Swan of Ganges, my Indian 
bliss,” “ my sweetest Indian,” we have nevei seen her like 
in oui country The heaven o E Great Brahma is ‘ ‘ myatic,” 
while the pompous tiain of young Bacchus is greeted by 
the Kings of Inde with a showei of “ 3ewel-sceptres ” and 
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peailed liail, - then wealth seems to be immeasuiable 
In Book 11 theie is an allusion to Alexander’s invasion of 
India but it does not so much illustiate Keats’s inteiest in 
Indian histoiy as his lepugnance to it The veiy lines 
say— 

‘ Wlial care, thougli binding Alexander past 
Tlie Indus with his Macedonian numbers? ’ 

To him a charming oiiental imageiy is much moie enduimg 
than the ephemeial glory of great monarchs whose names, 
as he said of his own, “ are writ in water 

The same viewpoint is illustrated in his succeeding 
poems He refeis to Eastein objects not so much foi then 
intiinsic worth as for the lomantic glamoui, they lend to 
his desciiptions In Hypenon, while the fallen gods aic 
holding council, Asia’s imagination soars to 

“ Palm-shaded temples, and high iival lanes. 

By Oxus 01 m Ganges’ sacred isles ” 

in Hy'penon, a Vision, he speaks of the fumes of “ Asian 
poppy,” though in this case they do not compare favouiably 
with that transparent juice, of which he had already had 
a sip and had left the world unknown In the Eve of St 
Agnes, among the delicacies at Porphyro’s table in Made 
line’s bedchambei are 

“ Manna and daiet, in argosy transf err’d 
h'lom Pe/, and spiced dainties, every one 
hiom silken Samarcaud to cedar’d Lebanon ” 

in the Pot of Basil, the poet is enamoured of the “ warm 
Indian clove ” and “ precious flowers plucked in Araby,” 
while among moie subtle leferences we have the revelation 
ot the ghost moving Isabella 

“ like a lance 

vV iking an Indian fiom liis, cioudy hall 
With cruel pierce,” 
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and tbe gradual process of her withering 

“ like a pdlui 

('ill by 111 Inch 111 toi its luifi Inlin 

It Will not, theiefore, be wiong to ri«seit that Keals 
does not probe into the mysteries o+ tbe Oi leiit il world in 
the manner of Southey and Byi on Like Shakespeare he 
tieats of it more in the natiiie ol a jioetic fancy than as a 
smceie attempt to unlock its seciets or undeistand its 
psycholog}' Wheievei he refers to it, — to its cities and 
men to its flora and fauna, to its riveis mountains ind 
glades. — It IS always to lend an enchantment a distant 
glamoui to his “sensuous” desciiption to pioduce an 
effect idthei than to admiie its beauty With a Hellenic 
taste and a genius '-teeped in classical legends he could 
not be expected to send out his imagination to its sunn}' 
plains oT Its gorgeous palaces It may, theiefore, bo said 
of him with perfect lustification that the East has only 
“ clapped him over the shouldei ” and not made a deep 
impression upon his mind 

Mooif' — 

Of all the writings of the English ])oets on the East 
Lalla Rookh, perhaps is the only poem wheie the .iiithoi 
may be easily mistaken for a native of the East Seldom 
has the Oriental world seen its features so unmistakably 
reflected in the writings of a western poet as in this famous 
masterpiece of Moore’s d'he poet has, without any pre- 
tensions, shown that he is as fluently convei^ant with the 
Hindu mythology as with the Muslim and as much with the 
Zoioastrian as with his own From the “ Caiiialata of 
India’s heaven ” and “the pianks of Crishna ” we hear 
him talking in one breath of the loves of Wamak and Ezra 
the fairy lomance of the white-haiied Znl, and the popular 
myths of the Fit e-worshippers Nor does he forget to make 
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mention ot ‘‘the copious flow of feidosi, the sweetness of 
Hafiz, the sententious march of Sadi with the ethereal 
music of Tan-sein From the barest outlines to the most 
intricate details, Moore has one unbroken line of poetic 
splendour 

The story may be letold in a few sentences Lalla 
Rookh, the youngest daughter of Emperoi Auiangzeb, is 
lietiothed to Alms, the Crown Prince of Buchaiia who 
ascends throne at the abdication of his father As the 
nuptials aie proposed to be celebrated at Kashmire, the 
bridal procession leaves the imperial city of Delhi in a light 
royal manner and proceeds along the road to Kashmire 
Among the many attendants, sent by the young King of 
Bucharia to accompany his bride, is Feramoi z a poet, who 
undertakes to recite poems to beguile the tedium of the long 
]ourney As the days pass on m this manner, Lalla Rookh 
falls deeply in love with the young poet, who is equally 
responsive But as the procession is nearing the end of its 
■journey, the poet leaves her, much to her distress, while 
reluctantly she makes preparations foj the coming nuptials 
On the appointed day she iq conveyed to the giand saloon 
where the King rises to meet hei “ But scaicely had he 
time to take hei hand in his when she screamed with sur- 
prise and fainted at his feet It was Feramoi z himself 
that stood before hei ' — ^Feiamorz was, himself, the 
Sovereign of Bucharia who in this disguise had accom- 
panied his young biide from Delhi, and having won her 
love as an humble minstrel now amplv deserved to en-jov 
it as a king ” 

The plot therefoie, is not of an intricate kind, but 
the personages enacting the drama are true Eastern poten- 
tates with a lifeblood at once sunny and magnificent First, 
there is Lalla Rookh herself, a tender gi aceful lady, 
“ described by the poets of her time as more beautiful than 
Leila, Shirine, Dewilde, or any of those heroines whose 
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iidmes and loves embellish the songs of Persia and Hindos- 
taii ” Daughtei of Autangzeb, she hardly betrays an} 
hneaJ connection with that gieat Mogul, but shows much, 
ou the otliei hand of the fine qualities of grace and kind- 
ness She lb forgiving as Eastern maidens generally aie 
uid hei one absorbing pa'-ision is love But it is sliicLl} 
legulated and is seldom allowed to exceed the bounds oJ 
decorum and decency When she fust discoveis that she 
IS in love with Feiamoiz the young poet sent to lieguile her 
journey, she shuts heiself up and even allows lieiself the 
discourtesy of lestiicting his admission, so that the lieail 
she has to offei to the king of Buchaiia, though cold and 
broken, may not at least be inipuie “ To have stiayed so 
fai into the dangerous labyiinth,” she thinks, ‘ is wiong 
but to lingei in it, while the clue is yet in her hand would 
be criminal ” Eoi a lady of hei character, theiefoie, there 
can be hardly any praise that is not deserved and haidly 
any reward that is not well merited 

We come, then, to the poet — oi, the so-called poet — 
whose recitals, foim the bulk of the narrative Though— 
to use the woids of the evei -amusing Fadladeen — with a 
style not so fluent as that of Ferdosi oi sweet as that of 
Hafiz 01 rapid as that of Sadi, his mannei of reciting the 
stones IS unique, and the chords of his favourite guitar rev- 
erberate constantly in oui ears as we proceed along the 
narration Foi all we know, Mooie himself is his own 
Feramorz and may like him be said to be “ much celebrated 
for his mannei of leciting the stones of the East ” What, 
foi instance, can be a better compliment to his art than the 
way in which he gives a description of ‘ ‘ that sweet Indian 
land. 

Whose axi is balm, -whose oceau spieads 

O’er coral locks, and ambei beds, 

Whose mountains, pregnant by the beam 

Of the warm 'ran, -with diamonds teen}, 
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Wiio‘^( iiMileK UL like iicb biideb 
Loveh, with gold beueatli tlien lides 
Wkose sandal groves and bow’rs of spice 
Migb1 be i i-’eii’s Paradise ' ” 

o] of that “ Paiadise of the Judies, Cashmeie - 

“ Who bas nol bead oi tlie Vale of 0 i-ilimeit 
With its loses the brightest that earth (\oi gave 
Its temples and giottos and fountains is den 
is the love-lighted eves that hang over llici: u iier' 

Ob' to see it at sunset — ivheu waim o’er ibe LaKo 
Its splendoui at piating i sumniei-eve tbious 
Like a biide, full of blushes, ivhen ling’iing to taJu 
A last look ot hei miiioi at night cie she goes ’ — 

When the shrines through the foliage aie gleaming 

half-shown, 

And each ballons the horn by some iites of its onii 
Eeie the music of pray’r fiom a minaret swells 
Ileie the Magiun his urn, full of peifume, is sninging 
\nd here, it the altai , a /one of sweet bells 
Eound the waist of some fair Indian daneer is i mg nig 

From the poet we pass on to the critic Fadladeen, by 
far the most chaiming of personalities in the whole pro- 
cession Like Polonius, he is a ]udge of eveiything — 
“ from the pencilling of a Ciicassian’s eyelids to the deepest 
questions of science and liteiatuie, and his political conduct 
and opinions are founded upon that line of Sadi — ‘ Should 
the Prince at noon-day say It is night, declaie that you 
behold the moon and stars’ ” His chief mission in the 
stoiy is to sciutinize Feiamorz’s \eises and his judgment 
may, in piactically all cases, be safely anticipated as one 
of trenchant criticism Inexorable ciitic as he is, his judge- 
ments are always magisterially delivered But the capri- 
cious natme of Ins character denies him the favour of the 
ladies, and when he is surveying the beauties — or lathei, 
the defects — of Feramoiz’s “Veiled Piophet of Khoiassan ” 
just recited, in one of his loftiest moods of criticism, he 
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[inds, io hi& utiei di^-comfitine that most oh liis uidit;ii(.e 
aie asleep and so ho tuts down hib cmiinadvcisions willi 
the tiimnphant belief that he has, foi the huHclied aufl 
liftieth time in hib life extinguished a poet He tan 
haidly find good in leiamoiz s utteianceb and wlteii k is 
tiled ot his iioiiseiibe, he hndb leliel in wilting a iiotc to 
the King of Ihu liana piosoiibmg a “ chabiik ” fot Ins back 
instead of toitunng him with the iniiioi details ol t nticism 
It IS amusing to look at Fadladeen with his ci ilmal C)ehiow> 
elevated and hib faculties lefreshed with a dose of opium, 
and one is foi once, tempted to go along with Inm ami 
shaie with him his oneions duties as Cfi ind ClnimbeT’laiii 
of the Haram 

In raatteis ot leligion, Loo he h.is veiy deiibivt 
opinions and the least lefeience to the Clhebeis oi luhdels 
sets him off his balance At the mention oh the Fiie- 
woi shippers, unable to do anything, the jjooi Chamberlam 
sits m unspeakable disappointment and expects tieasou and 
abomination in eveiy line that Feiamoiz is going to leciie 
— his agony at tlic time is simply hear t-i ending He can 
nevei make up his mind as to the meiits of a poet unless 
he knows definitely whethei he is a ‘ shia ” or a “ sunni ’ , 
and like a pious Mussulman takes delight in killing the 
mimic lizards when he leaches the tomb of Hussun Abdaul 

In dischaigiiig his duties as the Great Chambeilain, 
he is very sti ict and unless any mattei receives the stamp 
oh hib authoiity he would not let it pass by without duly 
infoiming the King It is by his special command that 
Feiamoiz is forthwith intioduced into the haiam and we 
well may, for tins leason, forgive him the dignity with 
which, borne as he is immediately attci the Pniicess, he 
eonsideis himself to be not the least impoitant peisonage 
of the bridal piocession His opinions, foi whatevei 
they aie woith, always have the gieatest influence 
ovei the various tastes of the day, and when he has 
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delivered his ludgment on Fei.imoizs veises the ladies 
begin to suspect that they should not aftei all, be 
enamouied of the poet, since theie nnist be much 
good sense m what Fadladeen has said from its 
having set them all so soundly to sleep It is not sui- 
piising, theiefoie that he should have set the fashion foi 
the young gallants of the Mogul Court and, what is moie 
acquired a reputation for his omniscience and sagacity I 
The voungei men and women of the mariiage paity flock 
to him to get then difficulties solved and even though he 
may not be able to explain them a ]ot, he is never vanquish- 
ed Like the pedagogue of the Deserted Village he goes 
on aiguing and sets the greatest of expeits ou defiance 
We leally feel the utmost sympathy for him when we leain 
that the cooks do not obey him and are obstinate in putting 
the peppei of Canara into his dishes instead of the cinna- 
mon of Serendib and that his Koian is misplaced and he 
has to go without it foi three whole daysl But as we aie 
helpless, we simply cuise the cooks and the Koian-beaiei 
and proceed along oiii narrative When the procession 
I eaches its destination and with the nuptials of Lalla Rookh 
the secret is disclosed that it was the Piince himself who 
had all along been accompanying his biide m the guise of 
a humble minstrel, the plight of poor Fadladeen is simpl) 
pitiable He retiacts aU his criticisms which, he says, 
were instantly deliveied, and comes to have an unbounded 
admiration for the King’s verses, and mstead of prescrib- 
ing the “chabuk ” for the poet, — ^now no longer a poet, — 
he would prescribe it for all those who dared to think other- 
wise Therefore, for a man of his wisdom hardly any 
lespect is too gieat and hardly any admiration too 
extravagant Like Nick Bottom he hath simply the best 
wit of any aristocrat m Delhi and it would be a sad day, 
indeed, for the Mogul Couit if his versatile genius weie 
allowed to lie dormant Our difficulties melt away as soon 
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,is Maulana Fadladeen handles them, and we feel the bettei 
ind happiei foi his presence 

Aftei such a galaxy oi: tiuly Eastern tliaiacteis it 
would not be easy for any critic to oveiestixnate the onental 
genius of Mooie He shows as much familiai it-y with 
Eastern steneiy, manneis and customs, etc as (an be 
expected of a native poet His imagination as Hvron 
expected has cieated “a waimei sun and a less flonded 
sky ” It IS from the vct\ depth of Moore’s heart that the 
( ly comes — 

‘ Blest yowLi of luusluue' — gemal l)i\, 

What balm, what life is m thy rav' 

To feel tliee is such real bliss 
That hid the woild no loy but this 
To sit in sunshine calm and sv\eot — 

It wen i woild too exquisite 

Eo: man to leaie it for the gloom 

The deep, i old shadow of the tomb " 

The scene of Lalln Rookh is laid m that bf'antitul Vale 
of Oashmeie ” which the Persians so fiistly called the Un- 
equalled,” and the Hindu temples and pagodas as well ns 
the Muslim mosques and tombs all move befoie oui eyes in 
a living pageant The floweis, buds fountains glades, 
peaks, boats — in fact the entiie landscape of that beautiful 
valley, — are presented to our sight as in a caiavan louiney 
—for a moment, we ourselves seem to be moving along vuth 
the loyal procession Nor has the poet lost sight of the 
man-made institutions The ancient Hindu piactice of 
floating a burning lamp m the neighbour mg iiver at vesper 
hours to pray for the safe letuin of friends who have gone 
on dangerous voyages, the worship of the monkey deity oi 
the Hanuman, and among Muslim customs, the pr.ictice 
among the followers of Abbas to put on black garments, the 
now obsolete practice of killing lizards, and among common 
practices the custom of tingmg the hands with henna 
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paste m paiticiilaT seasons oi applying l,iui])-blaLk ni the 
eyes — all are appiopi lately mentioned Once, in the stoiy 
of the Parfffhse and the Pen he makes leference to the 
invasion of Mahmud Grhazni and the hnitalities that 
followed ui its wake and taking the histoncal lines 

H thcit Ijp I Pnnilise ou eaitli 
Tl IS this, H IS this il IS this 

he has applied them to the scene of Jehangii’s leveliy in 
the Stoiy oj Sultana 'Novimahal From all these it is 
evident that the poet is tinly enamoured of the ‘ gorgeous 
East ” and has done full -lustice to its men and manners 
Tt was not suipiising, therefore that Mooies fnend, 
Luttrell, fougiatiilated him on Lalla Rookh’s being sung 
" in the stiects of Ispahan ” what is at fust sight lathei 
leraarknble as Godley says, is that it should have been 
siung in the streets of London — much more that “ Deal 
Lalla Rookh ” should have delighted geneiations of 
English schoolgirls 

Mooie’s next contribution to the tieatraent of the East 
after this biillmnt ihapsody is The Lo'oe<i of the Angeh in 
which thiee fallen angels, all appaiently belonging to the 
Muslim fold are of an evening conversing by a hillside 
lecanting the sad stories of then loves 1 heio is, howevei 
nothing peculiaily oiiental about then tales save that they 
contain fiequenl allusions to Mohammedan mythology and 
are occasionally punctuated with emphatic “Allahsl” Once 
in the naiiative he makes a striking refeience to the 
legendaiy fidelity of Eastern slaves describing the first 
encounter of the third angel with his sweetheai t he says — 
" He saw, npon tlie polden sand 
Of the sea-shoie a maiden stand, 

Before -wliose feet the exinriiig waves 
Llnug then last offering with a sigh — 

\8, in the East exhausted slaves 
Lav down the far-hioiight gifi and die — ” 
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in the song of The Ea&i Indian, he givesi, by the way, 
a bhoit desciiption of the Eastern clime — 

“ The iaehh \\heip she slinyiiio 
Ale blest iiith endless Iiglil 
With /ephyis dn lys plnyinn 
Thioueh piideiis ilways hnoht ” 

Tt Will be recalled that Byion makes a sinulai lolnenco in 
the opening lines of the Bnde of Ahjdo\ 

In 4 Dimm of Ihndo^ta7i, a shoit satiiical piece, the 
poet satirizes the Hindu cieed of vegetal lanism In a 
dicam he is bewitched away 

” To I f>oodly (It'S in niiidostiu — 

fill, irheie lie, nlio direa to dine 
On iiisht hill lice is deem’d a siiiiier, 

Where slieej) ind kiiie lu held dnine. 

And, itfoidiiioly — ne-ver diest toi diniiei ” 

Among othei minor pieces on the East, Mooie has two 
ballads, entitled The Young Indian Maid and The Indian 
Boat but the> do not show any hist-hand iindei standing of 
the East 

Campbell — 

We pass on to Campbell Aftei Moore and Southey, 
he IS the third poet of his. generation to celebrate the 
“ monstrous ” Hindu mythology into English veise In 
The Phamiie'^ of Hope he refeis to the well-known 
Hindu belief in the periodical descent ol “ avatais ” oi 
incarnations of deity and alludes to seveial gods and 
goddesses of the Hindu mythology, such as Senswatti, the 
Goddess of Learning, corresponding to the Roman Minerva, 
Camdeo, the Indian Cupid, Ganesh, Brama, etc He 
speaks of Hindus as “ Brama’s childien” Like Southey 
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aud Shelley he 111*^0 takes note of the now defunct custom 
of “ Satee 


“ The ^\lrlo■v^ed Indian when bei loid (\pnps, 

Moulds ilie diend jide tnd Inaras the tiineial fires' ” 

But he uses to a high pitch of pathos wlien lefeiring to the 
hibtout invasion of Tiinoiii and the atiocities that 
tollowed — 

‘ he niient lenlms ulieie Gauges’ uaiei't inn' 

Prohill fields ' dominions of tlie sun ' 

How long voiii tubes Inie trembled lud obeyed' 

Tlou long u IS Timoiii’s non sceptre suajed' 

Wdiosi maislnlled hosts the lions oi the plain, 
h'loin Scythia’s noitheiii inountams to the in nn, 

Raged 0 ei \oiu phmdeied shimes lud altais bare, 

With bla/ing loicli and goj\ scimitar, — 

Stunned with the cues of death each gentle gale, 
xtnd bathed 111 blood the reidure ot the rale ' 

Yet could no pings the immortal spirit lame, 

M hen Ih ima s ihildien perished toi his name 
The niarl\i smiled beneath aienging power, 

\iul 1)1 ned the tviant 111 Ins toitmmg hour ” 

Tn the Ode to Wintei he speaks of “ India s citi on-covered 
isles ” as the haunt of “ Rosy Summer,” and in the poem 
entitled “ On getting the poitiait of a si'x-year old 
female child,” he hints at the proverbial fame of Cashmere 
shawls 

But it IS not the Indian soil alone whicli engages his 
attention He allows a widei lange to his imagination 
and from the farthest coiuei of the East in China he may 
be seen travelling through Peisia Arabia, Tuikey, Egypt 
to as far as the Moorish wasteland in Algiers In The 
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Puu'i^i of Rii'^sta while lamenting the fall ni Poland at 
Ihc lianclh of Russia, he takes stock of its (Eussia’si) vast 
maitial resouices and exclaims — 

‘ Eighth shaiei ut the inliabitahk '5])1 icip, 

Whom Pei SI I liows lo, (Jlima ill lonliiKs, 

Viid India’s lioinaf’t i\ ills, vIilu Uluon’s ii ddliuch' ’ 

Tn the ballad ot 77/r 7'utlisli Ladij lie sings ot the love of 
an Eastern lady for an English knight and of their seciet 
escape to Rhodes In the Sovg of the Gi eel s lie leprcsents 
the Gieeks as using up in revolt against Tuikish 
soveieignty aud speaks contemptuously ol tlie i'uiks as 
“ Mahomet’s slaves ’ In The Entile of Nnoninio the same 
theme is continued He celebiatcs the victoi) of Gteece 
and its allies against Tuikey and Egypt and as in the 
pievious poem, makes a contemptuous lefeieuce to 
“ Mussalman slaves and the dimmed gloiy of the 
Saiacen s moon Like Bvion and Shelley liis sympathies 
die with the fallen Gieece 

In the fiagment on the Dead Eagle, tlie poet, foi once, 
indulges in a senes of oriental similes Eiist he compaies 
the fallen state of the dead bnd to royalty in nuns — 

“ Tkoiigh. lus eyes 

Ale dull 111 at look iiudazded on the sun. 

He Mas tlie Sultan of tlie sk-v, and caith 
Paid tiilnite to Ins e\i\ ” 

Next contrasting the charm of his natuial stiength with 
the mock aitihco of humankind whose aerial conquest he 
desciibes as “a lash intrusion on the lealms ol ait,” he 
says that whereas the flight of the aoionaut lacks volition 
and he drifts the passive plaything of the winds, the eagle 
clove the adverse stoira and “ stopped his flight as easily 
as the Arab leins his steed ” Finally, continuing the 
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tovdl Dietdpho), lie tiates the coinse of his flight thiough 
Eabtciii cliineb — 

“ \\ lieit \11iB top luokb 0 or 
/iluuis (Ipsdl U) Ihc o(jiii(o]’'5 hue — 

I'lom lliente lli< wiiif't'd despol muk d liis piev, 

11i( eiic nnpnientb ol Ihe lledoxims, eie 
Tliuii w ililiftios weie e\lin(+ oi < iinels kuelt 
'I'o 1 ik( then loads, oi lioiseiueii scouied the plain ” 

But the most lemarkuble references occui in the 
h/j/stle flow liquid to Hniacc Smith Heie Campbell 
gives veij^ humoious desciiptioDs of the Mubsalman and of 
the Mooiish ladies Fust as to the foiniei, 

‘ lu Ins hi etches ol peilicoal sc/e 
You iui\ Biy, is the Mussalnnii f^ocb, 

Tlnl his paih is a fan c^ompiomiae 
T^\l^l Q kilt Did a pill of siuill (lollies ” 

Next follows the description of the Moorish ladies — 

‘ Th( ilooHsseb, shiouded iti white 
iSi\i two holts foi their e\ps to giit loom, 

He till like (Ol Jibes la spoil oi iii spite 
Thai liaAt slily ■whipped out of then tomb ” 

It will be been, theiefore, that though the lefeiences 
ai e in tiagments, everywheie the> beti ay a close obseivation 
and a sympathetic interest He does not content him&elf 
with the ineie naming of oriental ciiuosities to show off a 
baie acquaintance, but gives you the veiy details them- 
selves He may be said to cany on the ti adition of Southey 
and Byron fai into his own age 

Leigh Hunt — 

With Leigh Hunt, the tieatnient bleaks fresh ground 
Instead of feeding his imagination on scattered allusions 
or constructing stones on Eastern themes, he takes to 
versifying charming anecdotes, handed down fiom Pemian 
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a,]id othei oiiental liteiatuies They ue bhoil pithy 
stones and have all the chaim ol an original composition 

111 the btoiy oi Hultun llahmud, the poet nanatcs an 
inteiesting anecdote ot i Muslim monaich administei ing 
justice 111 stiict accoidance with Qoianic injunctions A 
man comes befoie the Sultan complaining of the intuision 
of one of his olheers into his house and creating tioublc 
With foui aimed slaves, the Sultan goes to his house and 
01 dels the light to be put out Tins clone and the females 
icnioved, he lounds up the offending officei and kills linn 
aftei a little combat Thereaftei he sends foi light, 
sciutinizes the lineaments of the slain man and bows to 
God in giatefuincss On being asked the reason of his 
command about the light and his subsequent prayci to tlie 
Almighty, the Sultan leplies that he had it put out so that 
it the offendei had been his own son his fatheily allecLion 
might not have deteiied him fiom bringing him to book, 
and his kneeling down to the Sovereign Aibitei was in 
thankfulness for the discoveiy that it was not so and the 
slam rogue was a stiangei 

The poem veiy well illustrates the notion of justice 
fabled to have been pievalent among Mohammedan Kings 
and Qazis in the high days of Muslim civilization A 
similai stoiy is told of an honest Mussalman king who, 
when accused of some ciime and summoned to the court ot 
his Qazi, went with a swoid hanging undei his waist, and 
when, aftei the Qazi had pronounced judgment against 
him, he was questioned as to his intention in canying the 
sword, he leplied that it was foi dealing a fatal blow on the 
Qazi’s head if, piejudiced in his favoui, he had depaited 
a jot fiom the divine law 

It IS in the adaptation of aiiecdotes like these that 
Leigh Hunt may be said to give a new turn to the ticatment 
of the East in English poetry Hiv Ben Adhem, too 
is a poem of the same type although the stoiy m this case is 
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dilfeient A pious Moliammedan thiei, Abou Ben Adliem 
by name when sleeping one night in his chambei secs iii a 
dream the vision of an angel iiiitiiig the names of tlio 
lovers of God in a book of gold Questioned as to the 
inclusion of his name in the list, the angelic presence 
replies with a nod, and on his subsequent icquest to write 
it down among those who love then fellowmeii, the angel 
writes and vanishes away The next mght it appeals 
again and when Abou Ben Adhem is shown the compiled 
list he finds, to his astonisliment that his name figures on 
the top 

It IS the stoiy of a niiiade and illustiates in an 
01 rental niannei the mysteiious modes of divine dispen- 
sation It inculcates also the lesson of fellow-feeling by 
linking it like so many Eastern things with tlie idea of 
divine favour The sudden revelation of Ben Adhem’s 
saintly name leading all the rest, especially after the 
angel’s announcement the previous night that it did not 
come within the list at all, takes the reader by surprise 
Eastern gods, like Eastern kings, are whimsical now they 
aie nutated at an entieaty, now pleased at a lebuke, 
they show you favour when they list 

With these stones we have piactically exhausted 
Leigh Hunt s stock of Eastern waitings His Story of 
Rrniim, though the chief of his pi eductions, does not, 
however, contain any reference to the East, except one to 
a troop of steeds in the bridegroom’s procession whom he 
describes as ‘ milk-white and Arabian bred ’ But this 
does not illustrate his usual habit As pointed out in the 
beginning he delighted more in the charm of anecdotes, 
like the foregoing, than that yielded by any other Easiteiii 
object 

Conclusiion — 

We aie now in a position to wind up oiir suivey 
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Fioin what has been baid it will have become cleai that in 
their use of the Eastern inateiial, the poets ot the 
period under review fall into three gioups — those 
who have poitrayed Eastern life in all its details in this 
category we include Southey, Bvion and Mooie in whom 
the oriental world his found a willing mouthpiece those, 
whose lange though not so penetrating and wide does yet 
betray a close undei standing of the East and in this 
class come Shelley Campbell and T.eigh Hunt and, 
finally, those, whose interest is only casual this class 
includes Wordsworth, Colei idge Scott and Keats But 
all were, to a gieatei or lessei extent enamoured of the 
new clime After the monotony of cofiee-houses and clubs 
and the famihai sceneiy of old England heie at last was a 
pleasant scene, — gorgeous, waim and fragiant — in whose 
sandal groyes and spicy boweis they found a congenial' 
lepose, whose yalleys though not possessing the charm of 
Tempe oi Aicady weie, nonetheless, foi ever haunted by 
the wings of zephyr, with flowers oyer-blooming and beams 
eyer-shining whose mountains though not rich m lineal 
gifts, however, teemed with diamonds, and whose viigins 
though not boasting of the beauty of Helen or Isolde were 
yet soft as the roses they twined Here at last aftei 
centuiies of listening to the lyre of Orpheus, they turned 
to the lute of Tansein and found the music atti active 




SECIION II 

SANSKRIT 


F 7 




UNIVERSITIES OF INDIA DURING 
HINDU PERIOD 


l>]vM)l<'KSvS()]! V \ \('ll \.HYA M \ , VH 1) , I) I.ITT , lES 
fJcml of bein',/,! It JhiKiiiinint 

'I’liai the counoUtiou ,uid deiiotcitiou oJ the teiiii 
Univeisit}' wab couectly uiidei stood tnd piecisely a])plied 
ID aucieiit India lias been shewn by Mi Saukalia id his 
oKcellent publication’ on the analogs oi Eoshdall and 
Newman ’ The foimei ot these authorities has tiaced^ the 
oiigm ot the English term ‘ tJnneisity to a (ollection ot 
teacheib and students and the lattei expanded the idea to 
students of eveiy kind ' This ex})aiided idea had natuially 
identihed itself with an institution where all the aitb and 
soienteb weie taught as stated by othci author ities The 
iSanskiit term V^'>m-vldyalaya is inoie signihcant and 
implies a place of learning of iimvoisal subjects The 
univorsal chaiactei of Indian Univeisities is pioved beyond 
doubt by the intei change of students and teachers in India 
and abroad, by the varied couibes of studies and methods 
of examinations, and corpoiate life of students and teachers 
in the same institution foi a hxed period The advanced 
students of the University of Nalanda, coming fiom Japan, 
Lxoiea, China, Tibet, Java and Smnatia, and those from 
Taxila, Valabhi, Conjeveiam, etc, and eminent pinfessois 

' Tko UnniiAitij of Nalanda bv Mi tlaamiikh 1) Bankalia, 
\1 A , LL B , publisbed by B ff Paul i Co , Madras, pi> 
Mi-xxvi, 1,269 

^ The rnii eisituA of Kmope in the Middle Age'- 

‘ The Ide.i ot a Umye^fllt^r 

‘ MoiiheiBtn, TJiAnry Yol IT 
61 
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oi this UiiivBjsity visitmg ou iimlation sutb distanl 
countries as Tibet, China, KamatupA SuvainAdvIpd, etc, 
will shew not only the popidaiity of the in-^titution but 
also the nnivoi'-Al colled len ot teicheis and students A.t 
Naknchi tlieie weie at ^mnc tune some JO 000 lesident 
students and te.ichejs Theie were 12 colleges 3 big 
libraiies and sonic 100 lomns foi the lesuteiiec of the 
students 

Fioin the e\iavatioii and the accounts ot lliuen Tsiang 
and I-Tsing it appeals that the ITniveisity of JSTalanda 
consisted of several 1 iliaia, Hanqhdiama, Dhat i/taqatija 
and ChaiUjd buildings Theie weie colleges halls, libia- 
ues, obseivatoiies pnests’ chambeis “the iichly adorned 
toweis and the laii y-like tunets and othei iiecessaiy and 
duKiliaiy quaiteis including “ bnlliaut and magnificent 
chaityas ” (meinniials) ‘ The whole establishment ’ m the 
woids of Hiuen Tsiang, is surrounded by a buck wall 
One gate opens into the gieat college fiom nhich are 
sepal ated eight othei halls, standing in the middle The 
Sanghdmmas appeal fiom the excavations to have been 
built m lows and weie thiec to torn stoieya high T-Tsing 
testifies and the excavations coiroborate that there were at 
least eight to twelve colleges and ovei 300 looms The 
Tibetan accounts testify to the existence of a giand library, 
called Dhaimaqanja, comprising three giand buildings 
One of these thiee buildings was known as Rataocladhi and 
It was nme-storey high and it stocked the sacred scriptures, 
Pra^na'pdiaynitasutia, and the Tantric works such as 
Ham.d'jaquliqa, etc The other two weie called Ratnasdqara 
and Ratnatanjaha containing piesumably secular and 
other works ref ei red to in connection with the subjects and 
courses of studies The piiests’ chambers were distributed 
in all the outside couits comprising foui stages which had 
“ diagou piojections and colouied eaves, the pearl-red 
pillars carved and ornamented the richly <idorned baliis- 
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iJHtiet,, and tlit loals coveied witli tiles Ituil idiected Uii 
light in a thousand shades Tn au insoiiptioii N ilanda 
IS described as “ a city which inotked as it wi te at dl the 
u ties of the Kings His biogiaphei (Hwiii Li) dabo 
lates Hiueii Tsiang s statement ‘ Students in Nalaud.i 
study the gieat vehicle and also (the woiks belonging to) 
the eighteen sects, and not only these but even oidinaiy 
woiks, such as the Vedas and otliei books the iletiivada 
Babdavidya (phonology), Chikitsavidya (raecliciiic ,ukI 
surgeiy), the Athaivavecla (dealing with magic etc ) 
Sankliya (philosophy) , besides these they then oughl^ investi- 
gate the miscellaneous woiks Hiuen Tsiang himself is 
stated to have studied at Nalanda “ Yogasastia, N')ayd 
Anusaia^astta Hetuvidvasastia (logic) Sabdavidya and 
Kosha Vibhasha etc ’ from Silabhadia and otliei 
piofessors “Learned men Iroiu difteient cities” savs 
Hiuen Tsiang, “who desiie quickly to acqune a renown in 
discussion, come heie in multitudes to settle then doubts 
and the streams spiead fai .uid wide ” “Thus insti iictod by 
then teaoheis, elucidates T-Tsing, “and insti noting 
otheis they pass two oi thiee veais geneially in the Nalanda 
mouasteiy, in Cential India oi m the coimti} oi Valabhi 
lu Western India There eminent and accomplished men 
assemble in crowds, di&cuss possible and impossible doc- 
trines and aftei being assuied of the excellence oi then 
opinion by wise-men, become fai famed for then wisdom 
In this method Mi Sankalia coiiectly finds an analogy 
of what Rashdall defines to be the Univeisity examinations 
followed in Europe “ any piocess of inquiiy into the candi- 
date s fitness as well as diiect tests of his scholastic att<wn- 
ments ’ That Nalanda was not merely a Buddhist institu- 
tion dealing with Buddhist scriptui c and theulogv has been 
proved beyond doubt by the (ihossawa Iiiseiiption Herein 
It IS stated that Devapaladeva leeeived and pationised “ a 
vci y learned Brahmin, Vii adeva who had come to Nalanda 
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attei visitmg many centies of leaining sucii as KaDishka- 
pura, Yasovarramapura eto , and was aftei wauls elected 
the Head of the Sangha (i e , the (Jhauccllox of the 
Univeisitj) by the assentbl-^ of the Monks (piofessois) ” 
It IS rightly mfeiied fioin this that King Devapala was 
connected with the administration of the Umveisity, which 
besides the profound leainmg of Viiadeva, must be the 
cause of the lattei being elected the Head of the Sangha 
There appeal to have been two gioups of students admitted 
to the Nalanda Univeisit) Being a residential Umveisity, 
the students seeking admission had to pass an entrance 
examination significantly stated to have been held by the 
‘ gate-keepeis ” Hiuen Tsiang who was a gioivii up 
1 esidential scholai at the Umvei sity says that all the new 
entiants had to satisfy the authoi ities that they had alu ad> 

‘ studied deeply both old and new (subjects) be foie 
getting admission ” 

Theie aie epigiaphical and othei evidences to the ellect 
that laige contiibutions weie made to the University for its 
enlargement by kingly persons from iSuvarnadvIpa 
(Sumatra), Yavadvipa (Java) Maloda, Tikina, the Tukhai- 
lans, and a Gmjara-Pratihaia King named Mahindrapala- 
deva The Uinveisities at Taxila in the North-West, Vala- 
bhi m Kathiawad (Gujerat) Vikiamasila in Bihai, and 
Odautapuri, Jaddala Somapmi, and Vikiamapuii m 
Bengal weie of the type of Nalanda University which was 
tounded in the hfth centuiy by the Imperial Guptas and was 
seen in full working condition by numerous Chinese and 
Tibetan travelleis including Hineu Tsiang, I-Tsmg and 
othei s It lasted for nearly a thousand ^ears and was 
patronised by Knig Haishavaidhan of Kanauj, and the 
pala Kings of Magadha There were also big colleges at 
Bodh-Gaya, Sanchi, Barhut, Siavasti, Kau^ambi, Sarnath, 
Mathma, Nasika, Amarabati, Nagarjunikunda, .lagayya- 
peta, Kanchipura, Kanenpattana, and Madura Dr Barua 
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has sheik'll that there were some 84,000 smaller secondary 
and primal y schools at the time of King Asoka ^ 

From the actual ivorking of these educational insiiiu- 
1 ions the method aim and ideal of edmation in Bindn 
fndia is appaient A satisfactory solution was found ont 
by the then authorities of pioblems dealing 'with the tvpes 
of education suitable foi difierent groups of students, the 
continuous as well as continual peiiods of study the 
tiaining of mind intellect character, hands eyes and eais 
the ultimate aim and idea of education the right type' oi 
teachers, the piopei courses of study including physical 
exercises sports and games, and the method of teaching 
and examination ® 

Physical exercises were included in the cuiiicuhim 
not merely to provide diversion fiom serious study but with 
an express obiect of keeping the body and intnd of the 
scholar fit Mr Sankalia’ has supplied a list of games 
from the Chullavagga (1 13, 2) which includes besides 
dancing with ladies, “ games with eight pieces and ten 
pieces, tossing up, hopping ovei diagrams formed on the 
ground, and lemoving substances from a heap without 
shaking the remaindei games of dice and tr.ip hall 
sketching rude figures, tossing balls, blowing trumpets 
having matches at ploughing with mimic ploughs , tinlding , 
farming, mimic, wind-mills, guessing measuies, having 
chaiiot races and aichery matches, shooting marbles with 

1 Introfliictioii to Snilhii BaruaN Bmiiltllio-THthn 

^ See T)r Baiua AW , p ix) 

at la doubtful if Ml Saukalia had diiect ^((ea^ to all the 
oiiginal Brahmanical liteiatuie dealing with sports aad fiamea 
(see his Nalanda TJmversiiy, p 162) The Buddhist moiiks like 
Eiueu Tsiang and I-Tsmg on whose accounts of hTalanda IJniversitv 
hfe he has solely baaed hia intei'pretation can hardly he expected 
to have talcen my interest in physual exercises of pie-Bnddhist 
period 



% 1 Ht ALT.AIIABAB UNIVERSITY STUBIEh 

fingeis guessing othei people s thoughts and injinickmg 
other people’s acta elephant iiding, hoise iiding, carnage 
driving and swoidsniansliip, to lun to and fio in fiont of 
lioises and in fiont of carnages to exhibit signs of aiigei, 
to wiing hands and to wiestle and to Imx nith fists .uid 
bpieadmg out lobes as a stage and inviting girls saying 
heie yon mav dance sistei and greeting hei \MtIi 
applause ' 

An idea of the piopei method of teaching can be 
gathered fiom the classification of scholais into foui 
gioups The group known as the Padapaiarna could do 
no moi e than swallowing 01 getting by beait cveiy thing 
they lead The gioup kuo-^vn as the Neya was of siou' iindei- 
standing and had to be spoon-fed step by step m oidei to 
make them undei stand slowlv owing to then inferior 
intellect and powei of giasping The group known as the 
Vijja^cJiftajna ivas of keen intellect and could follow 
learned lectures with a little elucidation And the gioup 
kn own as the TJdqihatitajna was of an intellect of which as 
if the dooi had alieady been open, and they needed no inoie 
than a meie guidance and hint, they could thinlc tor them- 
selves, they made then own lesearches and made onginal 
contributions There weie thus lequired both tutoria] 
coaching and mass oi congregational lectures ' The ana 
of the education is stated to have been to unfold the 
capacities of the student tbiough proper means m ordei to 
make his life full of meaning for him as well as for the 
society And in older to bring out the latent abilities of 

1 The infeien(e of Mi Sinkah-i Ibal at iSTalanda TTniversitv 
the method ot teaching was mtiiely iutorial does not 'to hr 

xccuxate His soiuce of infoimation ib the advanced students like 
Hmen Tsiang, they uould not he inquired to join big classes foi 
which there were specified halls Our research student nevei 
works in a class he discusses Ins diffii iilties individuallv witli 
bis teach ei or teacheis 
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a student it was necessary to endeavour a haimonious 
development of his knowledge, work and character 
It was, therefoie, requiied to have assistance from two 
classes of teachers The Achaiya was responsible foi the 
teaching of all and the Upadhyaya for building up 

charactei The oidinaij'^ teachei is ‘■tated to possess at 
least twenty-five kinds of qualifications He was requued 
to look after the student all times and carefully in ordei to 
ascertain the good and bad habits ol the student his 
addiction and wealmesses, to provide for his lest and 
recreation to loiow of his happiness and sorrow, to see if 
he has enough to eat and if his taste is satisfied to distribute 
the good stuff propeily, to encouiage the student, to hold nut 
hopes that his ambition would be fulfilled to obseive the 
working of hisi mind and his external movements, to warn 
him not to keep bad company, to mend his eiiors and not to 
turn him out when he is in trouble, to keep a friendly heart 
for him, and to cherish a genuine fatherly ambition with 
a view to making an expert of him in all possible Vidyu^ 
and an accomplished man through education Different 
Acharyas were placed in charge of different Vidya<i oi 
departments of education 

Sanskrit being the medium of education, ^abclnmclya 
literally phonology, implying mainly grammar, had to be 
taken at the primary stage Mi Sankalia on the authoi ity 
of Newman has coriectly elucidated the vital importance 
of impiess'ing at the outset upon the boy’s mind “ the idea 
of science j method older, principle and system of rule” 
through the study of grammai * This incidentally sup- 
plied the necessary knowledge of language and literature 
It was followed by Hetuvidya or logic which developed the 
reasoning faculty of students, and ^il'pamdyd oi science of 
fine arts, which inclucated in students an aesthetic sense 


1 Sanlaha, p 142 
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consisting of symmetry, proportion and beauty After 
this general education special and technical studiesi like 
CJiikitsdmdya or medicine and surgery could be undertaken 
by qualified students Although theology was a compulsory 
sub]ect even at the Umveisaty stage, the Adhydtmamdya 
or the science of universal soul for the attainment of the 
supreme knowledge could be taken up only by a few 
specially endowed with necessary inclination and acquired 
qualifications 

It has been convincingly shewn from the historical 
evidences that theie was no difficulty for employment of 
University graduates liy the state and the society The 
number of qualified graduates, howevei, appears to have 
been limited, eight out of ten candidates having ordinarily 
failed at the highest examinations held at Nalanda 
University 

Except foi the foreigners of the status of Hiuen 
Tsiang, the entrance examination of Nalanda University 
appears to have been verj stiff Those seeking admission 
after the completion of their studies at Universities like 
that at Valabhi had to pass through what is figuratively 
called six gate-keepers, these posts are expressly stated to 
have been held by very learned professors It is, however, 
not deal if this entrance-examination was of six kinds for 
so many classes of students or each student had to pass six 
examinations one after another For those who held the 
diploma of Pandit a recognised by the King there appear 
to have been four kinds of examination known as Parlhshd, 
U'pa'pariksihd, Tulana and Gamshana Parlkshd was the 
ordinary examination both written and vwa voce 
TJ 'pa'paiik&hd appears to have been a further test or chance 
on the basis of a student’s day-to-day work, especially for 
those who weie Padaparama and could not pass the public 
examination and yet had to be given a sort of certificate 
for their general proficiency The test on Tulana or 
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coinpaiison wab a soit of debate in which the depth of 
knowledge quick leply and leady expression were compared 
among the intending debaters It was something like the 
oiiginal triposi examination in which two debatois sitting 
upon thiee-footed stools had to debate ceitain questions 
and on their oompaiative merit the examiners who were 
with the candidates thioughout passed a judgment This 
type of examination at Nalanda Univoisity appeals to have 
been paiticularly noticed by Hiuen Tsiang, I-Tsing and 
others The Gaoe<^ha7oa oi leseaich was a test disclosed by 
the learned books on vaiious subjects written by the 
advanced students and Professors at hist giade Univei- 
sities like that at Nalanda 

Incidentally it is of iiiteiest to lecall that the oldest 
known periodic test was that held in China in B C 2200 
and that held in B C 1115 aftei a thousand years was for 
the puipose of selection of officers for the public service 
“ The system of University examination of the middle ages 
in Euiope was also deiived fiom the methods followed in 
leciuiting apprentices by th tiade guilds ” The first exami- 
nations weie on civil and common law held at Bologna 
after 1219 A D and at the end of the thirteenth century 
at Pans 

The University examination consisted of two parts 
The first pait was conducted in private and included an 
inquiry into the candidate’s residence, attendance at 
lectures, perfoiniance of exercises and contents of the 
pi escribed books The second pait was a purely formal 
public discussion on the thesis presented by the candidate 

The object of the Examination was — 

“ To inciease a student’s alertness, his power of 
compiehending new ideas, and his ability 
quickly and surely to assimilate them to his 
own, and his capacity to grasp a (new) subject 
rather than to exhiffit his mute and sohtary 
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reviewing and cramming of the pi escribed 
books ” 

The object of these examinations identical to those 
held at Indian Univeisities was to test — 

(t) the knowledge oi, moie exactly, the power of 
restating tacts and aiguments of a kind that 
may be learnt by rote, and 

(ii) the power of doing or writing something like a 
letter etc 

“ The teaching and Examination functions of a 
University weie dissociated in London m 1836 and until 
1858 the London Examinations were open to students of 
afhhated colleges, and the teachers had no share in the 
appointment of examiners or in determining the curricula 
for the examinations” “ The standard of difficulty set 
by the Univeisity of London was a very high one, very 
much higher than the coi responding standards at Oxford 
and Cambridge In 1900 University of London was 
constituted as a teaching University with provisions foi 
the system of examinations by External examiners for 
external students together with Internal examiners for 
internal students in which the teachers and external 
examiners are associated ' 

Two kinds of questions set in written examinations 

were 


(1) A numbei of questions requiring short answers 

and intended to test the range of the candi- 
date’s knowledge 

(2) A lew questions requiimg long answers showing 

constructive skill and mastery of the subject 
and intended to teat the candidate’s powers 
of coordination and leflection 
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Thus it Will be noticed that so far as Univeisity 
examinations at ancient Indian Univeisities are concerned 
nothing new has been discovered by the long experience of 
the western woild And the so-called introduction of 
University education in India fiom the west is a meie irony 
of fate, because following the disappeaiance of Hindu 
India the first thing what the early Muslim invaders did 
was to destroy all the University buildings and annihilate 
all the “ shaven headed ” teacheis to such an extent that 
there survived none to decipher the titles of the precious 
books left after the deliberate burning of the famous 
libiaries of which the Chinese and Tibetan tiavellers 
supply vivid descriptions ‘ 


1 This article was oiismally published m the Twentieth 
Centin y, July, 1935, aud undei a difterent title and in a difterent 
iovm m Science and C'liltuie, December, 1935, extracts from it 
weie also quoted in the Modem Review, August, 1936, pp 209-S10 




A SHORT NOTE ON THE KANDAHA) INSCRIPTION 
OF KING NARASIMHADEVA OF MITHILA 

BY 

I)E TrMEHllA MISHEA, M V , D LITT , Tv 'I’TETHA 
Allahabad I'mveiMly 

While giving the desciiptioii of the Kandaha 
iiibciiption m the Maich 1934 issue of the Bihir and Onssa 
Rekeaich Society Jcuinal, Mi K P Jayaswal remaik^ 
“ the letters show that the present MaithiH script has not 
changed much in the last five centunes One of the very 
few featuies of the change is the position of the dot to the 
lakara' It is placed, in the insciiption in the middle 
of the triangle, while it is given below the lettei at 
piesent ” 

To this remaik of Mi Jayaswal, I wish to point out 
that it IS entirely groundless as it is not corroborated by 
the actual facts The Maithill sciipt, as is quite evident 
from the very inscnption whose facsimile is given in that 
very issue of the Journal appears to have undergone several 
changes in the course of these centimes The following 
table will make this point quite cleai 


1 elteis 

As found m 
the Kandaha 
mscription 

Present 

forms 

Remarks 

Ta 

3 (Line 1) 

1 

The sluuting upper stroke no 
longer existn Tlie letter is, 
at piesent entirely separat- 
ed from the top-hno 


• The expiession lutaia is •niong It ought to be espreasetl 
as )(>pha, uhich is the classical pronunciation of the term 
hi 
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[j6tl(MS j 

As found in 
, fhe K indahT, 
mscziption 
llb< If 

Present 
toi ms 

Remarks 

La 

(Line 1) 

fl 

The curve portion is written, 
at present, with a single 
stroke of pen like a semi- 
circle, while the form given 
m the inscription requires 
double stroke which is still 
present in the present 
Bengali script 

Kr 

^ (Line 1; 


Full lea IS no longei wiitten 
when the vowel r is added 
to it This IS not a new 
form even The present use 
of the letter is found even 
in the inscription of Meru- 
varraan of Chamba (8th cen- 
tury A D ) and of the Para- 
maia king Udayaditya of 
Udayapura (11th century) 

Tya 

(SJ (Line 1) 


Pull i/a IS not written these 
days 

Ta 

S (Liue 6) 


The present form is also very 
old and can be traced back 
to the Gift-deed-plates 
{Daiiapatra) of king Harsa 
of 6‘28 A D and also to that 
of the king Vallabhendra, 
found in Assam, of 1186 

(aiclha- 

taUara) 

(Lino 5) 

<Ss 

The present form is also as old 
as the insciiptions of Maha- 
natnan of Biiddhagaya of 
588 A D , king ^ivagana of 
Kota, of 7S8, of fiastrakuta 
of 8()7 and lastly, of the 
pillar of Badalaka of 10th 
century 

Ru 

^ (Line 4) 


The dot found in the middle of 
the letter ra is now changed 
into a dash joining the two 
sides It is never put below 
the letter as Mr Jayaswal 
thinks He is, perhaps, led 
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G5 


Lotteri 


As iouncl in 
the Kancl ilil 
mscnplion 
ilspll 


Present | 
forms ' 


Rem irks 


to think so under the in 
fluenoe of (he prisent 
Ben«filT sonpt rvhieli done 
puts i dot below the letlei 
7a A do^ IS howcnei, put 
linidvi the lottoi va some- 
times in the present M ulhdi 
sonpt Af^ain [lutting i 
dash in thr middle of rn is 
nob a new development is 
it IS found in the pillar in 
sonplion of Biidalak i of tin 
time of Natajanapal i of the 
lOth centuiy ind also in the 
iiisoi ipl ion of Ud n adity i ol 
Udajapin of the 11th 
centurv 


Besides, there aie seveial othoj changes found in the 
Maithili sciipt dm mg these centuiies The peculiai 
manner of adding vowels to the consonants is a unique 
featuie ot the Maithili sciipt which is perhaps not found 
in any northern Indian script 



THE COMPUTATION OF THE BHAGAVADGITA 


PANDIT E M SHiSTRI, 

SAHniACHARY i, IvAVi VlIlUHl, VLl) VNl \TXRTHA, Sllisru!, 

M A , M 0 I , 

Lectuici in AllaJtnhad Univeuity 

Traditional Clue 

^51^ ll«li 

ift^TFTT Trr^Tg'sq^ || 

— Mahdhhaiata, Bhiimorpai van, Adhyaya 43 

“ Ke^ava (Sri-Bhagavau oi Krbna) has spoken 620 
slokas, Arjuna 57, Sanjaya 67, and Dlirtarastia 1 iloka 
(This) IS said (to be) the computation of the Gita ” 

These words are found in the Mahabharata as is borne 
out by Nilakantha, the commentatoi, in his Bhdrata-bhdva- 
dtpa, and some editions of the great epic contain them in 
the beginning of Adhyaya 43 of the Bhisma-faivan, the 
preceding adhyaya {le 42nd) being the 18th adhyaya 
of the Bhagavadgita 

There is a difference of opinion on the point whether 
these lines form pait of the genuine Mahabharata The 
famous commentator Nilakantha remarks ( — • “ ffhcU 

I ”) that the 
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Northerners’* do not recognise the (first) verses t 

(of J dhyaya 43) beginning with the words ‘ Gita, sibyttd 
’kai tavya ’ 

It we believe Nilakaiitha (and theie is no leason why 
we should not), the 43rd adhydya of the Bhlsma-par'oan 
accoidmg to the NotthenG levf'nbion of the Mahabharata 
goes without the lines in question, and, the Southern 
/ 0 %, -wheie they existed m the times of 

and ?fl’TO5rr^Tt {le , m the 14th, 12th 
and 11th centimes A C ) could be expected to provide a 
loom foi them 

1'he Bombay and Kumbakonam editions of the Maha- 
bhai ata contain the lines (i e , 5^ stanzas) quoted in our 
footnote, but as to the preservation of the Mahabharata 
text m any typical recension they are fai from being satis- 

*' Pandits oi the South ludiau Lommunities have been calling 
JS'ortheiners as fifs {of the division oi Indian Brahmans into 
5 jftsand 5 rrfe set lions, the terms and m 

<i I S fe) 

f filar gntar i 

sir Rn quarneq iifii 

filar nS^gn^r i 

jftui 'St niRfif f In i 

5R3TWT R u^ii 
qasiraiffr efsRTtffi 'STsprfrriHf %ifr^ i 

Raqs'^THTci. 051^11 g Rssjtq u^ii 

fa?Ts§ fil?iTm HTRi'BRH H 

HrraraaafR^Fafiiarqr nfsTarFR =a nvii 

— (R^Wrifa ^^afissqiir) 

+ ill Sukthankai in his BOR Institute (Poona) edition of 
the Idipai van (Piolegomena, p LXVII) takes the word used 
by Ililkautha, a Mihaiiistia Biahman, to refer to the Bengali re- 
cension If this be the collect intei pi elation, these verses formed 
pait of all Indian M8S of the Huhabhaiata except those lepresent- 
ing the Bengali recension 
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iciLtoiy 'ine JrJlundarkai iiobeaich Iubtitute, Pooua, iiab 
commented tlm publication ol a ciiticai edition oi the 
Mahabhaiata But it will take time to lay its Hand 
on the bhUma-iJa) oan foi its publication, and till ihen 
we snail lemam in the daik as to what its editoi may 
be thiiming o±, oi may, in the long lun, decide abont, 
the hibtoiy ol the abuve-ineiitioued lines oontaimng a 
clue to the nietliod oi counting the numbei ol veises 
seveiaily assigned to the individual speakeis ol the 
Bhagavadgita i’loi P P 8 8abtii ol Madias has 
bi ought out an edition ol the MaliabhMata, which, in his 
own wolds, being the lesult ol his endeavoui to lesLoie 
the text ol the Southern llecension as appio'ciinately as may 
be possible to what it must have been about 1000 AD ” 
is “as ciitical as possible iii a handy and popular toini ’ 
However, to oui astonislunent, it omits not only the 5^ 
verses in question but even the eutiie adliyuya containing 
them its Adhydya dO is Adliydya lb of the Bhagavad- 
gita and Adhydya 41 is Adhydya 44 oi the Bombay and 
Ihumbakonam editions We aie thus handicapped as to the 
tiue liihitoiy ol the 6^ veisos that have traditionally pie- 
seived to us the valuable information on the inipoitant 
subject ol our present enquiry 

However, be the decision on the question of the inclu- 
sion of the above-mentioned 5^ stanzas in the original 
Mahabharata what it may, one fact is quite evident that 
they bear testimony to an early attempt ot the custodians of 
the Mahabhaiata in the direction ol fixing the size and 
shape of the puie Bhagavadgita (Divine Song) so as to have 
left no loom loi any inteipolation theiein 

Apparent Discrepancy 

Now, the whole ol the Gita is expected to contain 
(620 -i- 5r -h 67 -1- 1 = ) 745 slola<i, accoidmg to the tiaditional 
hguies lecoided in the lines noted above But, as is genei- 
ally understood, the numbei ol all the verses of the extant 
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‘ song Divine ’ does not exceed 700, as would appeal from 


the following table 


Adhyayo 

Dlirtamstia 

Safijaya 

Arjuna 

Sn BhagavSn 

Total 

I 

1 

i9j(ie aaoj) 
4ll „ 24-27il 

1 (.> 47) 

2i(ie 204 23) 
18J(„ 274 46) 


47 

11 


1 (1 e No 1) 

2 ( 9 10) 

6 (le 4 8) 

1 ( , 64) 

2 (1 0 , 2 8) 

43 ( ll-BB) 

18 ( 65-72) 

72 

III 



2 (i 0 , 1-2) 

1 ( , No 38) 

33 (i 0 3-86) 

7 ( 37 43) 

43 

IV 



1 U e , No 4) 

3(ie 1-3) 

38 ( „ 6 43) 

42 

V 



l(ie,No 1) 

28 ( 1 6, 2 9) 

29 

VI 



2(1 0, 33-34) 

3 ( 87 39) 

32 (it 1-32) 

2 ( 35-36) 

8(„ 40 47) 

47 

VII 




30 (le 1 30) 

30 

VIll 



2 (1 0 , 1-2) 

96 (1 6 , 3-28) 

28 

IX 




34 (i 6 1-84) 

34 

X 



7(16,12 18) 

11 (le 1-11) 

24 (, 19 42) 

42 

XI 


6 U e , 9 14) 

U „ No 361 

1 ( „ , 60) 

4(ie, 1 4) 

17 („ 16-81) 

11 („ 36-46) 
l(„No 61) 

4 (i 0 , 6-8) 

8 ( „ 32 84) 
3(„ 47-49) 
4(„ 62-66) 

65 

XII 



1(1 6, No 1) 

19 (1 e , 2-20) 

20 

XIII* 



♦ 

34 (1 6 , 1 34) 

84 

XIV 



1 (ie,No 21) 

20 (1 e , 1-20) 

6 ( „ 22 97) 

27 

XV 




20 (i 6 , 1-20) 

20 

XVI 




24 (le 1-24) 

24 

XVII 



l(ie,No 1) 

27 U B , 2 28) 

2S 

XVIll 


B (i e , 74-78) 

l(ie,No 1) 

1 ( ,, „ 73) 

71 (1 e , 2-72) 

78 

Total 


41 

84 

674 

700* 


* firl Sankaidcaiya and othei Bhdsyalaras aie not awaie of 
the existence of the verse “sr^fR 5 ^ ^ 1 
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Compaiing this lesult with the figuies known fioin 
the DhUma-'parvnn, as follows 


1 

Dhrtara^tw | Safljaya | 

1 

HrT 

Bhaga^ ii 

"1 

' Total 

Uesult of the tabli 

1 41 ^ 

84 

1 674 

7on 

Old tradition 

1 67 , 

67 

j 620 

1 74o 


we at once notice that, except for the only hgine (of one 
veise) foi Dhitarastia, which is the same, in both 
places, theie is a two-fold diwi efancy discernible between 
the figures foi othei speakeis Foi, while avc notice a 
decreasing propoition m the number of verses of Safljaya 
Sil-Bhagavan and the total, the nurabei of Ai]una’s veises 
laigely inciea«es in the result of oui tabulai calculation in 
compaiison with the figures lecorded in Adhyitya 4B of 
the Bhlma-'parmn The question is 

‘How to account foi this two-fold disciefanLyf ’ 

Should we discard the ancient tradition as woithless 
in view of the actual figures obtained from our own calcul- 
ation pointing out decrease on one side and inciease on the 
other Or, can we get at the method employed or principles 
involved in the ancient computation and remove the piesent 
difference'^ The writer of these lines emphatically opines 
that until a thorough examination and patient study 
pursued on strictly scientific linesi have proved its futility 
or hollowness, no ancient hentage has to be finally i elected 
And in the present case the word sloka used in the lines in 


II” caIucIi is put m the mouth of 'Vijunu at 
the very outset of Adhyaya XIII m some popular editions of the 
Q-ita It IS also noteworthy that the total numhei of the Gita verses 
IS said, hy Sri Saiitaracaiya and others, to lie exaith 7f)h 
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question supplies us with the clue to the tiaditional or 
ancient method of the computation of the Bhagavadgita 

Two Principles of the Ancient Computation 

The most fundamental pimciple generally followed 
in measuring the length of a Sanskrit work m prose or 
verse or both is that of counting togethei all its svllables 
and, after dividing them by 32 (the number of syllables or 
nksmn^ contained in an Annstuhh verse technically known 
as a iloka) of taking the quotient to lepresent the niimbei 
of <lokas popularlv called the GtmPha-sankhya of that 
pai ticulai work This is how the Mahabharata (containing 
also prose portions) lust like the whole Vedic literature 
iindei its three branches (Kandas) of Knrmn U'pasann and 
Tnana (including a larger numbei of works m prose than 
poetrv) IS to be measuied in 100 000 4lola<i The Gita is 
composed of verses m eithei Anv^tuhh or Tristubh metre 
the former unit including 32 and the latter generally 44 
syllables or akwins and by the application of the present 
principle, the keynote of the traditional method of comput- 
ing the ancient works if, while counting together all the 
verses in the Gita, we evaluate the verses by the 

measure of the Ami<^tvbk metie, we mav expect oui selves to 
arrive at a figure different from 700 that may take us 
neaier to the traditional figure of 74fi The number of the 
Aola^i of the whole woik as well as of those assigned to 
different speakers is thus suie to increase in proportion to 
the surplus of the T7i’^tuhh stanzas weighed in Ami'^Uibh^ 
This may remove the discrepancy on the side of decrease 
in the number of veises we obtained foi Safiiaya {mz 41) 
Sri-Bhagavan (574) and the total (700), m the result of our 
tabular calculation as compared to the traditional figures 
of 67, 620 and 745 respectively 

But how to obviate the difficulty about the number of 
Ar]una’s verses which instead of thus decreasing has 
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actually luciea&ei] fioni 57 ol the tiaditional iccoid to 84 
nt oui tabulai Jesuit? An insight into the natuie of the 
Sn-Ki ‘^ndt ]u/ni-^nwvafla oi the dialogue piopei between 
!siT-Krsna and Aijuna yiekh, anothei pi inciple to deteiniine 
the exact verses to be assigned to Arpina, the valuation 
wheieof may leinove the disiiepancy on this scoie ton 
We see that Ariuna’s speeches which aie generally shoit 
are marked by the inquisitiveness of ,i pupil and .imount 
to a icquest oi a question, on his pait to which SiT-Bhagn 
van lesponds in apt teinis typical of a teacher The only 
two arUiyfiya^ containing long speeches fiom Aiiiina aie 
T and XT Tn AfUiym/a T dnlri'^ 27], — 46, amounting to 
Ai]uua’s giief (soka) and delusion (moha) the yery seed of 
the message nt f^iI-Bhagayan we see nothing fmeign added 
to Ai]una’s natiye capacity He speaks in the same 
strain once again, though briefly m Adhya^a TI, veises 
4 — 8 In A dhydya XT, violas 1 — 4, he, showing his satis- 

faction with the secret knowledge imparted to him by Sri- 
Bhagayan requests the lattei to reyeal to him His highest 
form Sii-Bhagavan has howeyei, complied with this 
request of Ar]una, His greatest devotee and friend, and 
virtually blesses him with divine vision, since that form of 
His was beyond the scope of the devotee’s human eye Now 
as a result of this divine vision verses 1 5 — 31 and 36 — 46 
essentially of the natuie of a str/f? do not come under the 
average part of Ar]una in the dialogue form and should 
not be credited to him So, if we exclude these 28 veises, 
all in Tn’^tulh nietie all othei verses bearing the stamp 
of Ar]una’s speech in the Grita may possibly come to the 
value of 57 ^Io7ca<i 

But, again, to whose speeches aie these 28 verses to 
be added if not to Ar]iina’s? We Icnmv that but for 
the Divine Eye lent fot the time being by the Divine Lord 
to Ar]iina, His ideal worshippei and devotee, the latter 
would have remained incapable of having a glimpse of the 
F to 
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Yi^va-ru'pa (Universal Form) and eulogizing the same 
Hence, what comes out from his lips, in that mood of Divine 
vision, is really due to iSii-Bhagavan, to whom it would be, 
therefore, reasonable to associate it So, vetses 15 — 31, 
and 36 — 46 of Adhyaya XI should form pait of the numbei 
of Hokas assigned to Sil-Bhagavan 

With the application of these two piinciples let us 
now work out a fiesh computation as is shown by the 
following table — 


Aflhya 

yn 

Dhrlarasbra 

SHujnyu 

Agunn 

j8iI-Bliaf,aT5n 

' 1 otal 

1 

V^rse 

lyllu 

Mes 

1 N..B 

s 

V ^ 

S 

\ N 

8 

Syllables 

I 

(1) 


(2 201) 

624 

(204-231 

80 







(24 27pj 

144 

(274 46) 

692 







(47) 

32 





1604 

II 



(1) 

32 

(4) 

82 

(2 8) 

64 





(9 10) 

64 

IB) 

1-44 ! 

111 19) 

288 







lO) 

■•46 

(20) 

*44 







(7-8) 

*88 

(21) 

82 







(B4) 

32 

(22) 

*44 









(23 28) 

192 









(29) 

*4B 









(80 68) 

76^ 









(66 69) 

480 









(70) 

1 *44 









71 72 

' 64 

2408 

111 





(1 9) 

64 

(8-36) 

1066 







(36) 

32 

(87 48) 

224 

1376 

iv 





(4) 

32 

(1 3) 

96 









(6-42) 

1216 

1344 

V 





(1) 

82 

(2 29) 

896 

928 

VI 





(88 34) 

64 

(1 32) 

1024 







(37-89) 

96 

(36 86) 

64 









1,40-47) 

266 

1604 

VII 







(1 30) 

960 

960 

VIIT 





(1-2) 

84 

(8 8) 

192 









(9) 

*44 









(10) 

*46 









(11) 

“44 









1 12-27) 

512 









(98) 

*44 

946 
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DhrfciiruBtjin 

Saiijiiya 

Aijuiia 

Sri Hhagavau 

1 otal 

Vdhja 

ya 


Sylla 

V Nob 


V N 

S 

V N 


Syllfilik', 

IX 







(1 101 
(20 21) 
(22-84) 

H08 

h8 

416 

1112 

X 





lU 181 

924 

(1-11) 
(10 42) 

852 

768 

1244 

XI 



(9 141 
HB) 
(BO) 

192 

'44 

(1 4) 
(Bl) 

129 

32 

(25 ’u) 
(82 84) 
136 iO) 
(47 49) 
(o2 B5) 

128 

748 

132 

484 

H2 

128 

2102 

Xil 





(0 

32 

(2 2(1) 

608 

(j40 

XIII 







(1-84) 

1088 

1088 

XIV 





(21) 

82 

(1-20) 
(29 27) 

640 

192 

884 

XV 




1 


1 

(1) 
(2) 
(8) 
(4 6) 
(6-14) 
(IB) 
(16 20) 

12 

44 

Is 

U4 

160 

701 

XVI 




1 



(1-24) 

768 

768 

XVII 





(1) 

32 

(2 28) 

864 

898 

XVIII 



(74 78) 

160 

(73) 

32 

32 

(2 72) 

2272 

2496 

Total 
Xo of 
aylla 


82 


1386 


1843 

j 


1986B 

23066 

slokas 
(of 82 
aylla 

each ) 

1 

Hoka 


41 sloKas 

24 syllables 


S 


620 slokas 

lo syllables 

720 

Slokas 

26 syll 


* In the above table, the asterisks mdieate the Tns\uhh metre 
and the italicized figures of Adhi/aija XI stand tor Ar3una’6 
speeches counted as Sri-Bhagavat’s 
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Thus we get one iloKa loi Dhitaiastia, 57 Slokas and 
19 ak‘iaia^ for Ai]una, and 620 ^lokas and 15 aksamb, foi 
!5ii-Bhagavan, not difteiiug mutii liom the hguies of 1 
(one), 57 and 620 slokas assigned lespectively to the very 
same speakeis hy the Mahabhaiata tiadition Evidently, 
the ancients, in their computation of the Grita did not take 
the fraction of a Uoka, into consideration, and so we have 
to take only full Uokas of the total number for Aijuna 
and Sii-Bhagavan [as well as of the gland total] into 
oui account and leave out the excess of aksaias (syllables) 
in these cases If we weie to believe that Ar]una has 
utteied one sloka in the beginning of Adhya/ifa XIII and 
the latter contains 35 instead of 34 ilokat,, the whole 
nuinbei of ilohas for Arjuna would exceed the limit, 
which is not desiiable Hence 4.dhydya XIll contains 
only 34 Qokas, all for Sil-Bhagavan, and no Hoku for 
Aijuna 

We aie still confionted by a pioblem awaiting its 
solution, mz , that the number tor Salljaya and consequent- 
ly the gland total falls shoit by about 25 ilokas, in 
spite of our discoveiy and application of special principles 
How to get out of this difficulty * We have to meet this 
question with something which must foim pait of the Gita 
text itself 


A Third Principle 

So fai, we have counted every syllable {aksaia) of aU 
the verses of the Bhagavadgita, but we have not touched 
the colophons in piose marking the termination of the 
individual adhydyas or subdivisions of that book The 
colophons in a Sanskrit woik are always considered to be 
Its genuinely component parts unless a proof to the contrary 
shows them to be otherwise In the light of this principle 
the prose colophons are to be tieated as a legitimate part 
of the Gita like verses themselves 
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But to whom rue the colophons ot the Divine Discouise 
Lo be Assigned^ There are only 4 persons to whom the 
whole Gita is due Its main subject loirns a dialogue 
between Kesava and Ai juiia, iiid the colophons are quite 
apart theiefioin Dhitaiastia plays no other part than 
that of putting a question, at the veiy outset, to SaHjaya 
who, in leply to it, reproduces the whole dialogue as it took 
place between Arjuna and Bhagavan l^ii-Krsna with his 
own lemaiks wherevei there is an occasion oi a necessity 
Joi them to be introduced Thus, the whole of the Gita, 
in the shape it has come down to us, is to be under stood to 
have been told by one peison, ^ e , Sahjaya (to Dhrtaiastia) 
The colophons should, theietorc, form an indispensable part 
of Sailjaya’s speech The computation of these colophons 
IS as follows — 

The words %Th!rrr^ 

amounting to 31 syllables aie common to 
all the 18 colophons maiking the teiminations of the IH 
(idliyaya\ and so for these words of 31 syllables lepeated 
18 times, wc get 31/ 18 = 558 syllables. The lemaining 
poitions of the colophons recording the names ot the 
individual adbyayus are lead ditteiently in all the 18 places 
But, again, there is a difficulty in the way of oui counting 
then syllables inasmuch as, m a number of cases, the 
colophon for or the name of one and the same adhydya ofieis 
diffeient readings in diffeient books of the Srlmad- 
Bhagavadglta The leadings found in the Mahabharata 
itself, of which the Bhagavadgltd-paivan {idhyuyas 13 — 
42) forms a suh-pm oan of the BMsma-pai oan, may how- 
evei, be taken as the standard ones The latest edition of 
the Mahabharata (Southern Recension) by Prof P P S 
Sastri of the Presidency College, Madias, does not contain 
the names of the adhyayat, of the Bhagavadgita in the 


^ -Idhyaya XVIII, doJas 74 and 7b 
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colophons The two Calcutta editions are not easily avail- 
able But it is a matter ot great satisfaction that the other 
two, % e , Ganpat Kisna]i (Bombay) and Madhva Vilas 
Book Depot (Kumbakonam), editions (except in one case 
of the colophon to AJlufaya XI) give identical leadings, 
the computation wheieof would be as follows — 


hyaya No 

The littei paits of colophons 

Valuation in 
syllables 

I 

— fRiT gsi^rsswir 

14 

II 


11 

in 

efumift WH gd^swiR 

11 

IV 

urn 

14 

V 


12 

VI 

WWITflT5^in RUT 

11 

Vll 

RUT ?ig^rrseqm 

11 

VIII 

t RmTsiH-»WTiT 

H 

IX 

TT5lf^?lTTT3I5ir^nf RTH 

17 

X 

ftiifaTtrm rut 

12 

XI 

t w^R5T?!!hsfcRm 

16 

XII 


11 

XIII 

RUT '^TfT^JTtSERTR 

18 

XIV 

piRR^MTUTlrnf RUT 

17 

XV 

RW qygJuhsfceiTar 

15 

\VI 

^RllTHFI^^RinTflift RUT RhsaftERTR 

18 

XVll 

■jT^rsuf^iR^inf Rm Hgeraftsswu 

17 

XVill 

RUTlgl^TftSLqm 

12 

Total r 

lumber of syllables for these parts 

2oO 


* Most ol the (ilia boohs lead which should 

be accepted as the coirect name for idhydya V 

t Although the names and lound m 

some Gita boohs would also give the same number of syllables 
as jet ue ha^e lollowed the Mahabhaiata in the 

nomenclature of the Gita colophons 

t The pieaent leading is ioiind in the Kumbakonam edition 
The Bombay and Calcutta editions lead only WIT’ 

omitting the void ^nt’ befoie ‘WH’ If the latter leading be adopted, 
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It IS strange that both the Bombay and Kumbakonam 
editions give one and the same name foi the 5th as wdl as 
the 18th adhyuya Hamnyasa-yoqa should, howevei be 
accepted as the name foi the 18th adhyayu only, while 
Katma-'^amnydsa-yoyn as met with in ma]oiity of (jJta 
books, should be the name of the 5th ndhynyn This 
ch uige would give us 2 syllables moie igainst the 5th 
ntUiyaya But the total of 250 may lemain unchanged 
for the fact that the Bombay and Calcutta editions lead 
only in place of of the 

Kumbakonam edition and the formei leading would give 
us 2 syllables less against the 11th acihydya 

Thus all the 18 colophons in then entnety add 
(558 I 250, oi) 808 syllables oi 808/32 = 25.\ more 

to the numbei of sTn/iU'- propel (41 11) for Safijaya By 
the addition of both these fignies (41 + 25<(2 ) we obtain 

exactly 67, which is the numbei of s7o/i,fls said to have 
belonged to Safi]aya acioiding to the infortnntion 
available in the Mahabhaiata itself 

Result 

Thus, the respective fignies of 1, 67, 57 ’| and 620 5 
for Dhrtarastra Safl 3 aya Ai]una and Kesava arrived 
at in the light of the special principles elucidated above, 
tally [almost] exactly with the numbers (1, 67, 57 aud 620) 
of Slokai, Cl edited to these four characteis of the Bhagavad- 
gita in Adhyaya 43 of the BMsma-parvan The qmntha- 
sankhyd of the Gita, thus obtained, would come to 746 
(our previous total of 720f^ + colophons of 25 ,“ 0 ) <lokas 
But as, accoidmg to our previous decision, the excess of 


it 170111(1 give us only 14 syllables against the eleventh adhyaya 
This loss of 2 syllables can u ell be compensated by the addition of 
the word (yielding the same numbei) befoie the name ior tlie 
fifth adhyaya 
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syllables in the separate figures foi the speakcis has to 
be left out, the gmntha-smMyd of the whole Gita should 
be taken to lemain [1 + 67 i-57-t620=] 745 dokat, and 
not exceed this numbei by 19 + 15 or 26 + 8 syllables ( = 1 
<loka) This is also because in view of the fact that m the 
Gita we have the Tnstuhh metie thiicc (II 29, VIII 10, 
and XV 3) of 45 and once (II 6) even of 46 against 44 
syllables, its nomal size, and similarly the Anustubh 
metie once (XI 1) of 33 instead of 32 syllables, the deduc- 
tion of these six inegular syllables would give us, ovet 
and above 745 dokas, only 28 syllables, which do not 
amount to a dola and aie, theiefoie to be left out 


Importance of the Present Study 


The above investigation is not to be consuleied as use 
less like the examination of a ciow’s teeth 
It is iinpoitant for the following points — 

(1) The ancient tiadition of the computation of the 
whole of the Gita as recoided in the Mahabharata 
{Bhlsma-paivnn, Adhydya 43), has preserved the textual 
purity of the Bhagavadgita against all interpolations 

(2) The 13th adhyaya, contains only 34 all 

from Sii'Bhagavan (Kesava oi Sri-Kisna), and the verse 

“siuffr 3^^ 1 

It,” 

Cl edited to Ai^una in popular editions, forms no part of 
the onginal Bhagavadgita and did not exist in the 
times of its eailiei commentators, and, consequently, they 
could not be expected to write anything regaiding it 


(3) The colophons at the end of the adhydyas form an 
integral part of the original Bhagavadgita and must, as 
such, be included m its patha Their text also can well 



THE r()MPmA.TT()N OF THE BIIA( AVADOn V SI 

High be fixed in the light of the fact that then ti irlitinnil 
leading has to affoid 80fi syllables in all 

(4) As according to the M.ihahhaiata lecoid the compu- 
tation of the Gita including, as shown above, both the 
veises and the prose colophons ought not to exceed 74") 
<Ioka9 in all the small sentences hki 

lepeatedly met with in the 
work <ind used foi intiodiicing vejse° of those vaiious 
speakers are decidedly no indispensable pait of Safl]aya’s 
naiiation of the dialogue between f^ii Kisna and Ar]una 
before Dhrtarastia in reply to the latter’s question and 
could not possibly fall undei the foiii headings of the 
settled computation of the Gita, , and anv one who excludes 
them in course of his Pd^ha {qT3, daily recitation) does 
nothing seiiously wrong These intioductoiy sentence 
too, may be tieated as regular pait of the Gita, but in 
that case, they are to be assigned to the authoi of the 
Mahabharata and certainly not to the tour speakeis mined 
above The present writer has also worked the adhifoya 
wi=e computation of all such sentences which put togethei , 
comes to more than 10 ^loka^ and their addition to any 
one or all the four headings of the computation of the 
Gita would not only go without ]ustification but also 
mean a serious blow to the figures of the established 
computation of the woik in question 

(5) Whenever we aie to calculate the qiantk-sankhy'u 
or Uokas of a woik the wmid ^loln is generally to be taken 
as an equivalent of an inubtubli verse oi 32 syllables This 
explains the fact that even according to [the Anuk) mui'tii- 
Mdhydya of] the Mahabharata itself, the actual iiiimbei 
of its verses comes to a little moie than 84,000 and was 
almost the same in Nilakantha’s time (17th centuiy), as 
IS clear from its Bombay and Calcutta editions And, 
consequently, modern editors or critics of the Mahabharata 

F 11 
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are mistaken in their attempt or anxiety to count in it 
100,000 ' verses ’ instead of ‘ UoKas ’ of the traditional 

sense of granthou-^ankhya (“3^ 5 

(6) The speech of Arjuna in the form of a stut% due 
to the Divine Vision granted him by Sri-Bhagavan is to 
be treated as part of the Divine Lord’s speech 

(7) The original Bhagavadgita never existed in 
(any foim) less than the present 700 verses and it was in 
this verj- shape and size that this monumental discourse 
was included in the Bhlsma-farvan of the Mahabharata 
This last point has been a subject of great controversy and 
involves a discus^-aon as to whether the original Maha- 
bharata was a work in a bundled thousand (100,000) ilolcai. 
To Prof P P S Sastri is due the credit of settling this 
point in his introduction to Paits I and II of the idi- 
'parmn, and accordingly, when the original Mahabhaiata 
itself, amounting to 100 000 ‘ilolas, is proved to contain 
the piesent Gita of 18 adhyaya'i, the controversy legaid- 
ing the latter’s size should also be set at rest 
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PHILOSOPHY 




ANTI-ARISTOTELIAN THINKERS OF ISLAM 

in 

M Z V VNSA1{1, M \ , 
y,,hilhsl, Honomsmnv l<h Jiruunl, liahn of llo 
[llahuliiid I iiiiHi\ily) 

Introduction 

1 OllKlN \NI) S( UPE or ISL\M[f PHILOSOPHY 
Muslims, to begin with, weio a inacLical tvjie ol men, 
too busy in then affaiis, to have tune enough to Ihi'cnsc 
Alter a short peiiod, howevei, when they had settled them- 
selves satisifactonly and the days ot the Piophet and the 
Inui Caliphs had passed they lound tune toi, ind even the 
necessity of, siieeiilatmg ovei teitain piobleiiis eonneited 
with the attiibutes ol Uod and the Fieedoin ot Will 

These weie the days ol the Uinayyad princes with 
Damascus as the capital ol Islamic btate Time was Jiow 
iipe foi the Mullins to entei the intellectual held, and tlie 
hie now ablaze, was added fuel to by the religious contio 
veibies bi ought loith by the Syrian Chiistians vho 
possessed certain mutilated and even spurious tianslations 
of Greek Philosophers These Christians had developed 
a taste for speculation in so fai at least as it helped them 
in their religious controversies To be brief, however, 
Gieek wisdom flowed towaids the Muslim East tluough 
Hail an and Syria The Syrians took up the latest Greek 
speculation, i e , Neo-Platonism and tiansmitted to the 
Muslim what they believed to be the leal philosophy of 
Aiistotle 

The attitude of the Muslims, now naturally, diftered 
as to the value of this newly-come wisdom The more 
orthodox contented themselves with the Revelation and 


I)ei of Met , by Iq.bal, p 24 
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kept quite aloof from a logic-chopping of religious veiities, 
which act they even condemned as innovation (bida’) 
and hence misleading, quoting a Hadith — perhaps misin- 
terpreting it — that “ all innovation is misleadmg ” 

A group of Muslims, however, took to it seriously, yet 
the hold of leligion was so strong that men of this group 
too, could not for once doubt the validity of revelation 
Qui’an was right, but Aristotle too was right The seem- 
ing antinomy, they held, between revelation and leason was 
based upon a superficial grasp of revealed truth What 
they attempted at, was to solve the appaient antinomy in 
certain points between philosophical and scientific tiuths 
on the one hand and religious verities on the other 

A group of thinkers seceded from the orthodox and 
was called ‘ Mu’tazahte ' (the dissenters) The difiierence 
ol attitude towards Hellenism, thus brought foith schisms 
and groups in Islam, and to take mto account the philoso- 
phical schismatics only, we find that the fust group of 
thinkers in Islam that seceded itself fium the orthodox 
was named ‘ Mu’tazahte ’ Here it may be made clear that 
even if there had been no Hellenistic influence ovei the 
Muslims, the problem itself which they had had to confront 
with, namely, that of Free WiU and Determinism — foi the 
present leaving out of consideration the problem of the 
attributes of God — ^would have cieated among them a 
difference of opuuon and given them an impetus to philoso- 
phize, as it does everywhere else Yet environments do a 
great deal affect the trend of thought and they did the 
same here 

It is contioversial whether the first impetus to philoso- 
phize among the Muslims was given by the problem of Free 
will and Determmism or by that of the Logos, or word of 
God or the Creation of Qur'an givmg rise to theories about 
the attributes of God But as Professor Macdonald holds, 
it IS most probable that philosophical speculation did begm 
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in Islam, as it does evciywheie else in the ninth pei jileving 
pi oblem of Detei minism and Libei tarianisin And thei e ai t 
evidences to snppoit this contention, both psychological and 
histoiical Man finds himself placed iindei enviioninents 
which mostly he does not himself tieate, and finds his own 
ictions deteimined by these environments He takes his 
stait in life in circumstances othei than he would have 
wished to have and these go a long way in defining his 
course of action Moieovei, m the physical lealm of the 
Universe he finds a legulai chain of causation goveining 
the Universe This leads him to pass a veidict in fa voui 
of Determinism yet his own innei observations obsei- 
vations of the self, geneiate in him a belief to the (ontiaiv 
and upon instinct he feels himself tiee This leads lum 
to the othei side of the pictuie and in a state of wondei 
he fails to harmonise the two viewc Historically also we 
find that the problem of freedom and determinism had been 
introduced in the days of the piophet himself and ceitain 
traditions regarding it are to be found inclined towards 
Detei mmism This we find to have been the position much 
before the pi oblem of Logos oi the creation of the word oi 
the eternity of it had been brought in the fiont 

It IS safe therefore to hold with Macdonald that 
speculation in Islam began with the problem of Fieedoni 
and Detei minism What shapes it assumed, m difteient 
periods does not concern us presently OXeaiy’s tieat 
ment of the subject betrays his inclination towards the 
opposite view namely, taking the pi oblem of the Logos oi 
the word giving the initiative to philosophise 

We have biiefly consideied the subject of the oiigin 
of Islamic Philosophy and found that it originated in 
Syiia with the problem of Freedom and Detei minism and 
the impetus to it was given by the suiiounding people who 
had a taste foi speculation to help them in giving .i 
lationale of then beliefs and dogmas and holding then 
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own in opposition to othei beliefs It would be too lengthy 
here to tiace the passages in detail thiough which pliilo'-o- 
phy came to the Muslims, suffice it here to indicate that it 
was through their contact with the CJhirtians and 
Zoioastrians who had then schools at Alexandria, Nisibis 
Antioch Harran Jundesapm and Edessa that the 
Muslims weie initiated into philosophical problems We 
might agree with Professoi Nicholson who savs that 
‘ Muslim theology, philosophy and science put foith then 
hist luxuiiant shoots on a soil which was saturated with 
Hellenistic cultuie 

Scope 

We may now pass on to consider the scope of Islamic 
Philosophy, which seems to be a very significant problem 
these days, as a misappiehension of the scope of the sub]ec1 
has been greatly responsible for its negligence 

There is a world of difference between what w^e mean 
by Islamic Philosophy and what we should mean by it An 
unfortunate misconception of terminology has largely been 
responsible foi the too often lepeated charge against Islamic 
Philosophy that it lacks m originality and most of the 
orientalists are never tired of saying that it never enabled 
itself to outthink Aristotle or the Neo-Platonista Yet we 
shall find, presently on investigation, how baseless and futile 
such hasty generalizations prove to be The fact is that, 
out of numerous schools of thought, there was one that 
based its thinking directly on a study of Greek thought 
This particular gioup of thinkers was known as falasi- 
fah ’ “ The Ai able writers” says O’Leary, “give the 

name of failasuf, a transliteration of the Greek ’PiUmha to 
those who based their -study directly upon the Greek texts 
either as translatois oi as students of philosophy, oi as the 
pupils of those who used the Gieek Text The word is used 


2 Mystics of Islam, p 9 
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to denote a paiticulai senes of Aiabic Sdiolais who arose 
in the 3rd centuiy A H and came to an eii<1 in the 7th 
centiuy, and who had then origin in the niuie acciiiate 
study of Aiistotle ba^-ed on an examination of llie Gieelf 
Text and the Greek commentators whose woik was in cili- 
ated in Syria and is employed as though tlicse fahisifah 
formed a particulai sect oi school oi thought Othci 
philosophical students were teirned Hakim or Nazir, 
and we mav add to these ‘ Mutakallim and Siifi ’ 

Thus we see that falsi fah is not the same as philosophy 
for us today Philosophy the anglicised foim of 'tnXucMoa 
ife not the same as falsifab the Aiabicised form of it The 
foimer is the whole of it while the latter only a part 
Philosophy has got a much widei connotation than falsifah 
Any speculation that was anti-Greek ot even non-Greek 
ipso facto could not be falsifah, while it is a philosophy for 
us be it Gieek or anti-Gieek Tbw is a misconception 
which has originated eithei thiough pre]iidice or ignorance 
and has led a scholar like He Boer to begin Tshiimc 
Philosophy with al-Kintli and finish with Aveiroes 
casting only a cuisory glance over other — as important if 
not moie — impoitant schools of thought even leaving some 
out of consideration 

Thus the scope of Islamic Philosophy has been 
curtailed down to nearly one-third, if not less, of what it 
really is through the unfortunate and sad misinterpretation 
of this one term It was perhaps due to the over-developed 
sense of accuracy, exactness and analytic bent of mind of 
the Muslim scholais that they gave a Greek name to a 
system of thought that went on Greek lines 

It IS difficult to find the logic of selecting a particulai 
school of thought from out of a whole system and trying to 
find out in it elements which it excludes by its very definition 


3 O’Leary, Arabic Thought and tU Place in Ristory, pp 135-6 
B 12 
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Talsifah is the name of the Aiistotelian system of thought 
and It IS futile to trace m it anti-Aristotelianism If it 
goes on anti-Greek lines, it is not falsifah 

Now It IS deal that if we find Hellenism and nothing 
moie in the system of the Falsifah it is what it must in 
leium natura be To condemn the whole system as servile 
imitation on examining a part of it, which itself does not 
claim any radical deviation from Hellenism, is a mean- 
ingless effort 

The space at our disposal does not permit us to show 
that even this notorious group of Aristotelians is not 
utteily devoid of originality and a deeper study is bound 
to disclose that, even among the Mu’tazalites and the 
Falasifah, there have been thinkers who did not merely 
accept Aristotle or the Neo-Platonists as ‘ Eeason 
personified ’ 

In the next ohapter however, we shall have occasion to 
see that there are Anti-Aristotelian tendencies even in the 
systems worked out by the Falasifah and the Mu’tazalites 
To return now to the main theme of this chapter we 
may advantageously divide Islamic Philosophy under the 
following five broad schools of thought — 

1 The Mu’tazalites — Semi-Aristotelians 

2 The Falasifah — Neo-Platomco-Ai istotelians 

3 The Ash’arites — ^Non-Aristotelians 

4 The Mystico-theological thinkei s — Non-Aristote- 

lians 

5 The Mystics pioper — Non- Aristotelians 

In the subsequent pages we shall mainly deal with 
those thinkers only who are not only non- Aristotelian but 
anti- Aristotelian, casting a cursoiy glance upon others only 
in so far as they are helpful in connection with our study 
of the anti-Anstotehaus 



CHAPTER i 

The Pke REAcriuN'VKY Period — The Mu t\zai hes 

“ When the Aiistotelicin Philobophy was iiuide known 
to the Islamic woilrl it was leceived almost as a levclation 
supplementing the Qui‘an At that time it was veiy 
impel fectly undei stood and the disci epaiicies between it 
and orthodox theology weie not iieiceived Thus the 
Qur'an and Aristotle weie lead togethei and icgaided as 
supplementing one anothei in good faith, but inevitably 
the conclusions, and still moie peihaps the methods, of 
Greek Philosophy began to act as a poweiful solvent on 
the traditional beliefs 

But this sort of uuieseived homage to Aiistotle did 
not continue long enough, and thinkers, form amongst the 
Aiibtotelian gioup itself, began to criticize him freely 
Leaving out of consideration the Mu’tazalites before 
Allaf, we may have a cuisoiy glance ovei the natuie of the 
Mu’tazalite speculation as such 

The studies of the Mu’tazalites now penetrated deepei 
than a meie superficial giasp of Aiistotelian philosophy, 
and with a better grasp of Greek thought came a freei 
criticism of it also Now they began to look with suspicion 
upon the sole monopoly they had given to Aiistotle and the 
Neo-Platonists for philosophical speculation Howevei, 
this was only an indication of the full-fledged reaction that 
began some times after, yet it is suie that the seeds of it 
had been sown by these notorious thinkeis 

The most prominent names among the Mu tazalites are 
those of Wasil bin ‘Ata’, Mu’badal Juhani, AbuT Hudhail 
al ‘Allaf, Ibrahim bin Sayyar al Nazzam, Bishr bin 


4 O’Leary, Aiabic Thought and its Place tn History, p 123 
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Mu’tamii, Mdmmai bm ’Abbad al Sullami, Tumameh bin 
A&hras, Amr bin Baki al Jahiz, Jubbai, Hisham bin al 
Hikam, Abu Hasbim and some others of lesser importance 
Tt would be too lengthy a business, and peihaps beyond the 
scope of the piesent work, to foim anything like a right 
estimate of then individual contributions Suffice it heie 
to point out then attitude and contribution as a group 

Reaction in the histoiy of a people’s thought is nevei 
a sudden and abiupt output, it is rather gradual and slow, 
geims of it developing in the beginning in an unnoticed 
manuei and finding time and environment and some poten- 
tate intellect as its mouthpiece, it bursts foith with a force 
which apparently seems to have given birth to it all of a 
sudden It is because our mam theme is to consider the 
Anti-Aiisitotelian group, that though we cannot enter into 
a detailed discussion of their precursors, we must know 
what grounds had been prepared and the position reached 
by the Pie-Ash’aiite thinkeis Unless this is taken into 
consider ation we shall not be able to understand fully the 
significance of the reaction 

Wasil bin ‘Ata, a disciple of Hasan al Basari, the 
famous saint, may be said to be the founder of the Ration- 
alist movement TiU now, oithodox Muslims were inclined 
towards believing in deteimmism rathei than free will, 
and m the eternity of the Qur’an rathei than its havmg 
been created The lationalists now took the opposite views 
and tiled to show that Determinism and the co-eternity of 
the attiibutes of God with Him weie tenable neither on 
leligious nor on philosophical grounds To believe in 
determinism, they contended, and along with it in the 
rewards and punishments in the hereafter was to deprive 
God of Justice, because only a man who is free to choose 
between his actions and is not compelled to take a predeter- 
mined couise can be held responsible for the good or evil 
that comes of him, otherwise it is tyranny and injustice to 
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punish a man loi a couise of action which he could not but 
take Ab foi the second pioblem, namely, the aiti ibute&i ot 
God then contention was that if attiibutcs aie held to be 
co-etemal with God, it lands iis into polytheism Even if 
we take His word to be uncieated it means introducing a 
duality in His Nature, because eithei a paituulai attii- 
bute IS identical with Him oi not if we take the lattei 
alternative as the Non-Mu’tazalites did, it is in siibstaiuc 
positing othei Gods besides the One God The light 
position, Abu’l Hudhail held, was that ‘ God is knowing, 
all poweiful, living, and His knowledge, powci and life 
constitute His very essence ’ ’ He preached the identity ol 
Essence and Attiibute The Mu’tazalites called themselves, 
m accoi dance with then view of the two afoiesaid pioblems, 
Ahlal Tawhid WaT ’Adi (people oi unity and justice) 
As against the oithodox, they tned to uphold the unity 
and justice of God above everything Wasil bin ’Ata’ the 
foieiunnei oi ’Allaf and the ioundei of the sect led the 
leaction against the crude fatalism of the orthodox and in 
couise of time these two pioblems gave birth to many othei 
sub-piobleins such as the iiatuie oi matter, the relation 
between essence and existence and so forth 

These conceptions howevei underwent fuither modih- 
cations, until the view ol unity held by the Mu’tazalites 
became a meie abstiact possibility about which nothing 
could be piedicated Abu Hashim goes so far as to say 
that we cannot attiibute even knowledge to God,“ for His 
knowledge must be in Himself (oi othei wise) The flist 
necessitates the identity ot subject and object which is 
absuid, the second implicates duality m the nature of God 
which IS equally impossible ’’ 


'^liahiaitani, Cuielon, p tJ4 

8 Ibid., p 48 

’’Dev Met zn Ferhia, Iqbal, p 60 



&4 THfi AiLAHAfeAD UNIVERSITY STUDIES 

We may, at this stage, see an example of the way in 
which the Mu’ta/alites tried to bring reason and Revela- 
tion or Aiistotle and the Qur'an into conformity with each 
other Aristotle’s position with legaid to the Universe 
IS that It exists from eternity, but the Qur'an is explicit on 
the point that it was created Now, they tried to haimonize 
the two positions by maintaining that ‘ it existed eternally, 
but in perfect quiescence and stillness, as it were latent 
and potential rather than actual, and without those quali- 
ties which appear in the categories of Logic and are to us 
the only known terms of existence Cieation meant that 
God brought in movement so that things began to exist in 
time and space 

We may considei briefly the position of the more 
important thinkers among the Mu tazalites because it was 
the legacy left by them that gave rise to the Anti -Aristote- 
lian reaction Having briefly discussed the position of 
’Allaf , we may now pass on to the celebiated Nazzam,® a 
disciple of the said ’Allaf He was an encyclopaedic writei 
(d 231) and a devoted student of Greek philosophy 

Being an advocate of Fiee Will and the ob 3 ective 
standard of good and evil in the case of God, he was 
confionted with an objection that if the objective standard 
of good and evil is maintained for God, it means that His 
own actions are determined, because, in accordance with 
the Mu’tazalite position, God does not will anything 
contrary to good and therefore his acts aie not free but 
determined This lestriction, Nazzam admitted in the case 


8 O’Leary 4;a6ic Thought, p 125 

® Lor a full account of Nazzam’s position see, Al-Farq ham al 
Ftraq by Taliir Baglidadi, Kbtahal Ansah by §ani’ani, Mihl wal 
Nihal by Sbabrastani, Ibn Eazm, and Tebya Zaidi, Muruja] 
Dhdhab. etc 
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of God, but held that it was only a restiictiou in potential- 
ity not in actuality, God being i estiicted by His own natiiie 

He taught the infinite divisibility of mattei and 
obliteiated the distinction between substance and accident “ 
Existence he legarded as a quality supei imposed by God 
on the pre-existing material atoms which would have been 
incapable of pciception without this qiialiti Substance 
he maintained to be a collection of qualities — taste, odour 
colour — which m themselves are nothing raoie than material 
potentialities The soul too, is a finer kind of matter and 
the piocesses of knowledge are meie mental motions 
Creation is only the actualisation of pre-existing potentia- 
lities (Tafra)^' 

Bishr bin al Mu’tamii is the next figuie we come across 
m 0111 piesent inquiiy For him as well as for Al ’Attar 
Basal i coloui, length, bieadth, taste or smell are all the 
activities of bodies themselves and not cieated by God 
Mii’tamir explains the propeities of bodies and the serial 
connection between actions and then lesultants by what 
he calls ‘ Tawallud The position of these thinkers has 
theiefoie been summed up by Iqbal m the following woids 
‘ Rationalists were philosophically materialists and theolo 
gically Deists ’ We might quote another passage from the 
same author to show then treatment of atomism, which he 
takes from Kttab al Masahl fi V Ihtlaf bayn al-Basrlyyin 
na’l Bagjiddd^yyln To them, substance and atom are 
identical, and they define substance as a space filling atom 
which, besides the quality of filling space, has a certain 
diiection, force and existence forming its very essence as an 
actuality In shape it is square-like , for if it is supposed 
to be circulai combination of difTeient atoms would not 


10 Shahmstam, Curetoii, p 38 

11 Ibid, p 38 

12 Ibid , p 44 
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be possible There is however a great difference of opinion 
among the exponents of atomism in regard to the nature 
of atom Some hold that atoms are all similar to each other , 
while Abu’l Qasim of Balkh legaids them similai as well 
as dissimilar When we say that two things are similar 
to each other, we do not necessarily mean that they are 
similai in all their attributes Abu’l Qasim further 
differs from Nazzam m advocating the indestructibility of 
atom He holds that the atom had a beginning in time 
but that it cannot be completely annihilated The attri- 
bute of ‘ Baqa’ (continued existence) he says does not 
give to its sub3ect a new attribute other than existence, 
and the continuity of existence is not an additional 
attribute at all The divine activity created atom as well 
as its continued existence Abu’l Qasim however, admits 
that some atoms may not have been created for continued 
existence He denies also the existence of any interven- 
ing space between different atoms, and holds unlike other 
representatives of the school, that the essence or atom 
(Mahiyyat) could not remain essence in a state of non- 
existence To advocate the opposite, that an essence (which 
IS essence because of the attribute of existence) could 
remain essence in a state of non-exiatence, is to say that 
the existent could remain existent in a state of non- 
existence It IS obvious that AbiTl Qasim here appioaches 
the Ash’ ante theory of knowledge which dealt a serious 
blow to the nationalist theory of matter 

Next we may consider the position of Ma’mar who 
holds the attributes of God as only negative conceptions 
When He is said to be infinite, it means that He is un- 
limited in space, or by saying eternal it is meant only that 
He IS not limited in time However this thinker tends 
towards Pantheism 


Dev of Met in Persia, Iqbal, pp 53-56 
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Tumamali h Ashias ind 4,] r,l]ii/ npuseiit ‘-K'ptK 
t('ndencies and the Imniei denies God as Invint; (uated 
t]ip ITniveise thioiigli an act nf volition Fli^ position 
displays two-fold tendencies — Scepticism and 1' inthcisin 
— the toiinei earned fiiithei by A1 Jahiz and the lattei 
by the Shfis 

A1 Jahiz legal ds will is simply a mannei of knnvMiig 
tnd so an accident nf knoii ledge a yohintan ut hi deliiics 
as one known to its agent 

The Mu’tazalite school of Baghdad conceined itsclt 
mainly with the metaphysical question ‘ Wh it is a 
thing I*” and that ol Basiah earned on fnithei discussions 
oyer the attributes nf God 

The Mu’tazahte ascendency comes to a clo'-e with 
Abu ‘All al Jubbd I and Abu Hashim giyiiig pluc' to the 
AslTante system of Thought staited by Al-Ash'ail which 
we shall consider in the next ihaptei 


CHAPTEB TT 

Al-Arh‘\r! and thf AsiTarher 
The Beginning uf Rr action 

With Al-Ash‘an Islamic thought enteis a new ein 
and a full-fledged leaction against too ready an aiceptance 
of Aristotelianism comes forth xyith full foice 

Abu’l Hasan al-Ash aii was botn at Basra in iflO 
A H and, until his fortieth veai, he was a zealous pupil 
of the Mu’tazalite theologian al-HiubbaJ then on the 
occasion of a dispute with his teaihei on the fitnes« of 
God’s predeterminations, disagieed with him and went his 
own way But Spitta has shown that we have to do heie 
with a biassed legend and that probably the study of the 
traditions elucidated fot him the contradiction between thc^ 
F 13 
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Mu’tazalite views and the spiiit of Islaiii Howevei that 
niriY be, he hencefoith championed the oithndnv views 
against the Mu’tazalites and composed a large numbei of 
works of a dogmatic and polemic natme Ibn-r-Fuiak 
states that then nninbei amounted to about 300 Ibn-i- 
Asakir gives the titles of 03 o[ them which aie lepeated 
with occasional notes in Spitta’s Ziii Geschichtc Abul 
Hasan al Asaii’s p 63 et seq Only a few of them have 
been pioseived and aie eniiiiiei ated bv Brockelraann 
Gesch del Arab Littei 1 195 

“ The movement initiated by Al-Ash‘ail says Tqbal 
“was in attempt not only to piiige Islam of all non-Islaraic 
elements which had quietly crept into it, but also to 
harmonise the religious consciousness with the religious 
thought of Islam Eatiomlism was an attempt to measure 
icalitt by leason alone it implied the identity of the 
spheres of religion and philosophy, and stiovc to evpiess 
faith in the form of concepts oi teims of pure thought 
It Ignored the fact'- of human nature and tended to 
disintegrate the solidarity of the Islamic Church Hence 
the reaction^’ 

The story of his conveision from the MuTazalite to the 
orthodox view" has been given by Ibn-i- Kh alikan in the 
following words ‘Al-Ash‘ari was a Mu’tazalite in the 
beginning then he denounced the doctiiiies of diistice and 
the Cieation of Qur'an in the Jaini’ Masjid of Basiah on 
Friday He publicly declared in the following manner, 

‘ Those yvho know me knoyv who I am as for those who do 
not know me I am so and so, the son of so and so , I used 
to hold that the Qur'an was created and that eyes shall not 
see God and that we ourselves are the authors of oui evil 
deed«, now I have come back to the light view and now I 


of /ilam, py 480-81 
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lake 11J)()1J myself to icluU Uilm dotfiinos nid ts,|)osi tliL 
weaknesses <uid the nikuii^ ol the yioiip " 

Suite the'ii lie spent liis whole life in wuitin<j pnlutm al 
tie.itises against the Mu tazalites »Some of his well-known 
woiks aie — Ivifih al Shaih wal d.itsll Iiiini Afu \a/ 
Idrdi ,il Buihan Tah^In, \l-lb,inahan lUid al D.iv1n,di 
il-lstihsan hi kJiawd il Kalani, Maqalal al 
Islannyyin and Maqalat al (Ihuial IslannBvm 

He suceeeded in g.ithciing louiul linn .i nninhi i of 
sehokiis who developed and s]:)iead lus doetiines thiough- 
ont the gieatei paitof Islanin woild Ht gatlieicd lound 
him lolloweis like Abii Stihl Sa’lfikl Abu Q.ilt ll kbu 
Zayel, Abu Baki ,lui jani kbu iMulianim.id I ibaiT <uid 
nidiiy otlieis nj gieat learning and lepute Ihtse weie the 
immediate lolloweis of Al Ash uT but the latei lolloweis, 
most notable being Baqilani, Bfia iiiT Ibn-i-BLiiak -d- 
Qiishaiii, al-Juwainl (Imaiiial Haiani.uii) and lastly thi 
gieat al-Hliazzall weie men ol high eapalnlities ind il 
was through these people that al- Abigail’s system gamed 
giound in neaily all the Islainu eouiitiies 

In the beginning thtie wis a gieat opposition tiom 
loitain quaiteib as the bysteni maintained a toinptoimsc 
between the stiittly oithodo\ views and the absolutch nii- 
Ictteied thought of the lattei Mu tazalites like al-Jahiz and 
Ibn-i-Ashias Out of the toui schools of Fiqh in Islam 
namely the Hauahte the Shaf iite, the Malikite and the 
Hanbalite, it was in the Shaf iite camp that it was most 
appieciated in the beginning ‘ The Haiiafites pieteiied 
the Matuiidi doctiiiies aid the Hanbalites kept to 
the old point ol view in Spam, Ibn Hazm opposed the 
Asha'ute doctiines Undei the lust Seliuk Tughiul Beg, 
the distinguished AshaTite teacheis w'erc even pen scented 
at the instance of the Wa/h al Knndnii howcvei hu 


lbn-i-Khnlhk,m, pp SgO ^27 
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hUecGfcbOl Nizdmul Mulk put an end to this tioatment ol 
them ” 

This was the btate of allaiis in the beginning but by 
and by t]ie Ash antes began gaining giound and due to 
the capabilities of its adheients, the Ashahite system in a 
slimt peiiod pi e\ ailed ovei all evisting systems iu 
k^pain also, Ibn Tumait, the so-called disciple ot al- 
(Jhazzali, did a gieat deal foi the spiead ot this system of 
thought 

Let US now considei the coutiibutioii made b)- these 
Ihcoiogical philosopheib towaids Islamic philosophy We 
have already seen the position Islamic philosophy had 
leached when the Ash'arites came in the field The burn- 
ing topics of these days were (1) the attributes of God, the 
Ficodora of Will the natuie of substance the theoiy of 
(ciusation and the lelation between essence and exisitenco, 
with legard to all of which we have briefly cousideied the 
position of the MuTazalite thmkeis 

The pioblein of the attributes of God was the upshot 
of the purely theological question whether the word of 
God existed witli Him oi was cieated In opposition to 
tlie Mu’tazalite view the AshaTites held up the theory of 
Ihe attiibutes of God Theie is a Mukhalafah, they 
maintained, amongst the numeious attributes of God 
this they meant that when we use a ceitam quality, say 
wisdom foi God, we ought not to mean anything by it 
tliat could be piedicated of human beings The attiibutes 
piedicated of God should not be applied to men and if 
applied they must be predicated in a difteient meaning 
By God’s being wise is meant that He possesses this paiti- 
culdi attiibute in a way which cannot be predicated of 
men The difleieuce ot meaning, they demand to be 
maintained, is not only quantitative but is qualitative as 


Biu !/ of Islam, y 48i 
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well I’liat IS by saying that God is wist in a sense 
dilleieiit fiom what we mean when wt use the same adiet 
ti\o foi man, Ave should not mean that God jiosscssos 
AAjsdorn ninth moie than man 

This piohlem led to the tlostl) lelated question ol 
essence and exastente and the Ashhuites maintain that tin 
essence and the existence of God aie identic ai God is 
the ultimate iietessaiy existenct taiiyiiig its attiibutts 
in its own being ’ They distaided the Aristotelian list of 
categoiies lejecting eight of these as mciely I'tibutl 
(leldtive) sub3ective in the mind of the kiiowei, and having 
no objective leality at all Thej maintained only two-- 
existence and attiibute — is objectively leal And iii 
some of the AslT antes we hiid even attubutes being 
1 educed to puiely subjective lelatioiis 

Then thcoiy ol knowledge was an achievement which 
lias made them the piecuisois ol Beikeley and Kant, as 
AAC shall piesently see To aiiswei the question, ‘ What a 
thing IS they subjected to a seal ching ci iticism the Aristo- 
telian categoiies of thought, .ind ai lived at the contlusion 
llicit bodies have no propeities in themselves They made 
no distinction of Piimaiy and Secondaiy qualities of a 
body and leduced all of them to puiel) subjective lelatioiis 
Quality too became with them a meie accident without 
Avhich the substance could not exist They used the Avoid 
substance oi atom A\ith a vague implication of exteinalitj- , 
hut then tiiticism leducetl the IJniAeise to a mere show of 
01 doled subjectivities which as they maintained like 
Beikeley, found then ultimate explanation m the aaiU ol 
God 111 his examination of human knoAvlcdge legarded 
as a pxoduct and not meiely a pmeess K.int stopped at 
the idea of ‘ Ding an stt/i/ but the Ash'aiite endeavouied 
to penetiate furthei and maintained, against the contem- 
poraiy Agnostic Realism, that the so-ealled underlying 
essence existed only in so fai as it aahs hi ought in lelation 
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to the knowing subject’^'* Thu'-. they leachcd a })osiljoii 
whch inaintaiiied a peipetual anmhilatiou and Lieation of 
atoms eveiy moment When a ball moved lioin one posi- 
tion to anothei the atoms at eveiy pf)bition aie ( i e ited and 
annihilated 

The woild oonsibts ot atoms on Avliich the peicipient 
mind piojects the qualities that do not luheic in the 
thing ‘ Aganibt the Aiistoteliau theoiy that mattti 
suiTeis the impiess of foim, he (the Ash'aiite) aigues that 
all impiess is bub 3 ective in the mind, if all qualities tail 
out substance itself ceases to exist, and so sub'-tance is 
not peimanent but traiisitoiy, which opposes the 
Aiistotehan doctiine of the eteiiiitj ot mattei " 

The views of the Ash ante on the theoiy of causation 
aie still inoie oiiginal and opposed to the Aiistotehan 
(.onception The immediate cause of all change the 
Ash'ante holds is God and theie aie no secondaiy causes 
They deny any oideied law in natuie and leject the theoiy 
ot causation Eveiy phenomenon is caused by the will of 
God diiectly Thus fiie does not cause burning but God 
cieates a being burned when fiie touches a bodv and the 
burning IS diiectly caused by Him Thus in the views oi 
the Ash‘arites with legaid to the theoiy of causation, wc 
find a giadation ultimately coming into a 1uU-fltdgtd 
scepticism 

As to the pioblem of Fiee Will they tiled to s'yiitlnsi/c 
between the two opposing schools of thought — the oitliculov 
and the Nationalists (Mu’tazalites) The foimei held 
deteiminism and the lattei libertarianism The Ash‘aritt 
tiles to chalk out a middle path and to compiomise betcAecu 
the two God, he holds, cieates powei in man and gives 
him the choice, then He cieates the act in coiiespondeiice 


JS Iqbal, Dea Met, in Pc/bia, pp 70-71 
O’Leary, A.iahie Thought, p 216 
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With this powei and choice Thus Llie action is acquned 
bv ‘ Ka'^b (acquisition) 

Some of the latei Ash'aiites, notably Imain-al-Eazi 
howevei left this middle position and perhaps eagei to 
maintain the e\tieme position against the Mu’tazalites, up- 
held determinism and tiied to suppoit it most enthusiasti- 
cally But we must lemembei that the position of tlio 
Ash ‘antes as a school ot thought is neithei fiee will 
noi determinism but a course midway between the 
two 

The use and giowth of atomism in the Ash‘arite 
system is a fan indication of a levolt against the Aristo- 
telian conception of a fixed Univei^c The Quian says 
‘God adds to his cieation whatevci he Wills’ Taking 
their inspiration, peihajis fiom this veise, they leached 
a position which is amaziiiigl'y modem The woild, they 
hold, IS formed of indivisible atoms which aie peipetiially 
coming into existence, and thus the Universe is not fixed 
once for all 

Time and Space 

The Ash‘arites hold that each atom occupies a 
position which does not involve space That being so, 
what IS the natine of motion which we cannot conceive 
except as the atoms ’ passage through space Since the 
Ash‘a]ites legaided space as generated by the aggiegation 
of atoms they could not explain movement as a body’s 
passage through all the points of space intervening 
between the point of its ‘’itait and destination Buch an 
explanation must necessaiily assume the existence of void 
as an independent reality In order, therefore, to get 
ovei the difficulty of empty space, they lesorted to the 
notion of ‘ Tafia’ or ]ump, and imagined the discrete 
positions in space, as lumping over the void between one 
position and another Thus accoiding to these thinkers, 
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i\ quick motion and a slow motion possess the same s]K'ed 
but the lattei has moie points of test T confess I do 
not quite undeistand this solution ot the difficult! Ft 
mav howevei be pointed out that modem atomism has 
found a siniilai difficulty and a siinilai solution has been 
suggested In view of the evpeiinients i elating to 
Planck’s theoiy of Quanta, we cannot imigine the moving 
atom as continuously tiaveising its path in space ‘ One^ 
of the most hopeful lines of explanations says Piofessoi 
Whitehead in his Sctencp mul the Modetn Tlffi/Zd, ‘is to 
assume that an election does not continiiouslv tiavei“e its 
path in space The alternative notion as to its existence 
IS that It appeals at a senes of disciete positions in space 
which It occupies foi successive diiiations of time 
It is as though an automobile moving at the average 
of 30 miles an hoin along a road did not tiaveise the 
toad continuously, but appeared successively at the 
successive milestones remaining foi two minutes at 
each milestone 

The Ash‘aiite conception of tune is -just m accordance 
with their conception of s,pace Between every two 
moments of time they posited a void even as they did in 
the case of two positions of space Apait fiom considei- 
ing how fai the view is tenable, we may ]ust see similai 
movements of thought in our modem science and give 
these eaily thinkers the ciedit of having lenched a position 
towards which even modem science is inclined 
“ Contiary to the ancient adage, Natuie iwii faaf 
it becomes apparent that the Universe vanes by sudden 
■jumps and not by imperceptible degrees A physical 
system is capable of only a finite numbei of distinct slates 
Since between two different and immediately consecutive 
states the world remains motionless, time is suspended 


Iqbal Iie( ov'<tnutio')} of Rehgwvi Thought te Islam, p 96 
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SO that time itself is discontinuous there is an atom of 
time 

Thus far, we have nearly considered all the mam 
pointsi of the Ash ‘ante system with special reference to 
Anti-Aristotelian tendencies 


CHAPTER III 

Al-GhAZZALI AND THE LaTER Ash'aRITES 

Al-Ghazzali stands out a unique personality among 
the long line of Islamic thinkeis, as it was he that gave 
Islamic thought a flexibility which enhanced for it the 
possibilitie&i of adapting itself to difierent trends of 
thought and yet maintaining its identity as such There 
IS a common opinion about Ghazzali. that by a lefutation 
of falasifah he brought an end to philosophical speculation 
in the Islamic world But the fact is just the opposite 
He gives, a new turn to the two mam branches of Islamic 
thought — Theological Philosophy and Mysticism His 
contribution towards the two, has mtroduced a new eia in 
both History of Sufism as well as of Kalam (Theological 
Philosophy) take a new turn with Al-GhazzaJi 

Before starting upon an inveatigation into the contri- 
bution he made towaids the purging of Islamic thought 
from Aristotelian influences, we may briefly consider his 
life A perusal of the life of Al-Ghazzali is more 
important than that of most other thinkers, for, as 
Macdonald says, ‘Al-Ghazzall's theological position sprang 
directly fiom his spiritual experiences, so the best intro- 
duction to an understandmg of that position is the study 


Bongier, ‘ Philosophy and Physios,^ (quoted la Reconatiuo- 
tion of Religious Thought), p lOd 
F 14 
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of his life And the study of his life is. moie interesting 
ai^d useful on account of the fact that he has given his 
own biographical account in Al-Munqidh min al dalal, 
which ‘ IS essentially an Apologia p)o tnta ‘^ua, a defence 
of his life as a mystic againsit all his assailments, theologi- 
cal and philosophical, and in its autobiographic element 
may stand beside that of Newton 

He was bom at Tahiiaa, a town in the district of 
Ths in the year 450 A II Anothei tiadition i elates that 
he was born at Ghazalab, a village in the distiict of Tua, 
but this. IS not leliable as theie is no such village in Tus 

Hib father being no liteiate peison was yet veiy 
anxious to educate his sons, and while in death-bed he 
entrusted both of his sons to a iiiend in order that he 
might see his way to get them educated 

Aftei the fashion of the age, he received his early 
education under theologians and studied Fiqh, with 
Ahmad b Muhammad Itadhakani Being a true seekei 
of learning he went from place to place seeking after 
authorities on difterent subjects till he found the celebiated 
Imam al Haiamayn the well-known Ash‘aiite theologian 
of the age and soon won the favour of his teacher It is 
1 elated of his teacher that though he spoke of his. promising 
pupil very highly, yet at heart he was jealous of his high 
attainments But perhaps the fact is that this feeling 
on the pait of the Imam was due to the independence of 
thought and a contempt foi authorities based on too much 
of self-reliance 

Aftei wards, he went to Bagdad and was appointed 
as a lecturer in the Nizamlyyah Madrasah where he remain- 
ed till 488 


‘^Journal of the Amenuin Oneiital Society, Vol XX, 
l^age 73 

^‘^Jouinal of Ameiican Oriental Society, Vol XX, p 74 
Tabaqat al Shafi’^ya, Vol lY, pp 107-108 
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All along his career as a lecturei he had been studying 
philosophy pnvately in older to understand his own 
position 

In 488 A1 GhazzalT ‘went to Syiia and visited 
Jerusalem and left off teaching at Nizamiyyah, entrusting 
it to his brother, and gave himself to devotion and wore 
coarse clothing and ate pooi food And in this -journey 
he composed the Ihya’-al-‘Ulum al Din and many people 
heard it from him in Damascus, and he returned to 
Baghdad after performing the pilgi image in the following 
year and went to Khurasan 

Thus he spent eleven years in philosophy, meditation 
and mystic practices, studying the positions of all the 
sill rounding and prevalent sects Having completed this 
penod of life, he was for certain reasons compelled to 
le-stait lecturing at the Nizamiyyah Madrasah, a job 
which was now thrust upon him against his own liking 
However he did not continue long in this position and 
letiied for the second time in 500 AH after the death of 
Nizam al Mulk 

During the last 5 years of his life he busied himself 
with the study of Hadith 

He died on Monday Jamadi al Than! 505 AH®® 

A study of the different systems of contemporary 
thought and his inquisitive disposition tended to generate 
in him a sceptic tendency He began to doubt the self- 
evident and fundamental truths upon which the whole 
architecture of human knowledge stands and much like 
Descartes, the father of modern philosophy, subjected 
these to a critical search His Ihya’ al ‘ Ulum ‘ has so 
remarkable a resemblance to the ‘ Discourse sur la metliode ’ 


25 Ihn al Athit , Vol X, p 104 

20 Sha/ih Ihya al Ulum, p 19 

21 Suhki Tahaqat, Vol IV, p 109 
28 Ihid , p 110, 
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of Descartes, that had any translation of it existed in the 
days of Descaites, every one would have cried against the 
plagiarism He anticipated Descartes, and in the words 
of Macdonald, ‘ Seven bundled years before Hume cut the 
bond of causality with the edge of his dialectic 

He was brought up in childhood undei the care of 
a mystic and educated later on by the Ash ‘ante doctois of 
theology The two threads thus ran together and we find 
that in the legacy of thought left by him the two are 
interwoven Legally speaking, he was an Ash ‘ante but a 
man of genius like him could not blindly follow a creed 
in all its essentials He gave a new turn to the Ash ‘ante 
system by introducing elements of Sufism into it, and the 
same to Sufism by bringing it under a scientific system 
He synthesized the two in such a perfect harmony that 
since then they have retained the intei fusion and do yet 
retain 

The spiritual unrest which goaded him at every 
moment of his life, was changed at last into a sort of 
quietism and he found the ultimate solace in mysticism 

Till now the ultimate principle in Islamic thought 
had been intellectualism as opposed to Tntuitionism No 
doubt there had been Sufis but they weie not philosophers 
It was Al-Ghazzali who for the first time in the history 
of Islamic thought attempted to prove the superiority of 
the intuitive over the purely intellectual mode of knowledge 

The different stages in his life leveal the fact that 
he was never at rest with any position till he came to 
mysticism Dissatisfied with the crude and blind faith 
of the orthodox, he began studying philosophy and com- 
posed a book entitled ‘ Maqasid al Falsifah ’ But again 
dissatisfied with the position reached, he began refuting 


Lewi’s History of Philosophy, Vol II, p 50 
30 Journal of the American Oriental Society, Vol XX, p 103 



ANTI-ARISTOTELIAN THINKERS OF ISLAM 


109 


the doctrines exposed there and wrote Tahafat al 
Falsifah (a refutation of the falsifah) from the A'sh'arite 
point of view Still dissatisfied with the Ash‘aiite position, 
which he held as most indispensable for the multitude but 
not fitted for a thinker, he took to mysticism 

Reason till now was the best and most reliable instiu- 
raent for acquiring sure knowledge but with Al-Q-hazzall. 
intuition and revelation got the upper hand Philosophy 
was subordinated to mystic experience He posited 
gradations of religion in proportion to the intellectual and 
spiritual development of man Foi the masses, religion 
as a blind acceptance without demanding a rationale of it, 
for the intellectually more developed it was religion as 
revealed, but capable of being tested and 3ustified on 
rational principles For the initiated Sufi — face to face 
with reality — no rational ]ustification was required for the 
verities experienced by him 

Post-Ghazzalian Ash'arites 
Among the post-Ghazzalian Ash ‘antes only three 
names stand out most prominent, — those of Muhammad b 
’Abdal Karim al Shahrastani, Fakhral Din al Razi, and 
Saif al Din Amidl Shahrastani was born in 479 A H , 
studied Fiqh, Usui and Kalam and went to Baghdad in 510 
A H where he was highly welcomed He is the author of 
several booksi — ^Nihayat al Aqdam fi’l ‘Ilm al Kalam, Al 
Manahi] wa’l bayan, Talttisal Aqsam li madhahib al 
anam, but the composition which has immortalised his 
name is ‘ kitab-al-milal wa’l nihal ’ m two volumes This 
IS an indespensable book for any student of Islamic 
philosophy, but is expository rather than critical There 
IS little by way of original contribution to Anti- Aristotelian 


31 For a full accoimt see TahaqOt dl Shafi’iya & Ibn-i- 
KhalUkam 
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thought which may bung him any ciedit Being staunch 
Ash ‘ante and a student of philosophy he takes up the 
position of his school reached by now and gives his own 
lustification for the same 

The next personality is that of Jmim ha kh i-al-Din 
Eazi boin 29 years aftei the death of AlGJiazzali ETe is. 
one of the greatest personalities of Islam, yet about his 
philosophical meiits there is a difterenoe of opinion The 
reaction that had begun with Al-Ash‘aii and had developed 
itself into a regular revolt by the time of GhazzalT, found 
a strong hand in Razi 

Being one of the most learned theologians Islam has 
ever produced and a scholar of Philosophy as well, he 
undertook to refute the Mu’tazalite’s and the falasifah’s 
position so vehemently as even sometimes going out of the 
creeds of his own school He tried to refute the position of 
the followers of Aristotle to such an extent that if he did 
not deny the truth of the conclusion, he at least attempted 
to expose the weakness and untenabihty of the processes 
of reasoning adopted by them He was strongly opposed 
by Muhaqqiq Tusi and Baqar Damad who upheld the 
MuTazalite views®® 

It IS noteworthy about him to mention that in his zeal 
for refuting the Aristotelians at eveiy point he swang to the 
Pre-Ash’ ante orthodox view of Determinism He gave up 
the notion of ‘ acquisition ’ or kasb®® invented by the earlier 
Ash ‘antes in order to chalk out a path midway between 
Libertarianism and Determinism 

His work, however, is the best defence of orthodox 
theology of Islam on philosophical grounds and with him 
the line of eminent Ash ‘ante thinkers practically comes 
to a close 


32 Shibh, Al Kalam, p 71 

33 Ihid , 12 
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Out of the numerous books he wrote, Matalib-al 
‘ Ahyah, ISTihayat al ‘ Uqul, Arba’in fi usul al Din, 
Muhsal, Albayan wa‘l Burhan, Mabahith-i-Mashiiqiyyah, 
Tahdhib al Dalahl, Tasis al Taqdis, Irshad al Nazar ila 
Lataif al asrar, Ajubat al masa’il al Na] 3 arriya fi. sharh 
Asmai’ Ilahi-wa’l safat, kitab al Qada wa’l qadr, Ta’ 3 iz 
al Balasifah, ‘Asmat al Anbiya’, kitabal khalq wa’l ba’A, 
khamsin fi ‘usul al Din, Sharh Isharat and Mabahith 
Mashnqiyya are more renowned He is best known for his 
most voluminous commentaiy of the Qur’an entitled Tafsir- 
]-kabir 

Then we come to Al-’Amidi with whom the Ime of the 
Ash'arite thinkeis comes to to an end and after whom we 
find men like Taftazani and Adud al Din taking up the 
lefutation of Aristotelian thought and defending the 
Ash ‘ante views but without any thing characteristic of 
their own 

Amidi^^ was born in 551 AH and took his early 
education in Fiqh and Usui at Baghdad and in Philosophj- 
in Syria In his works, we do not find a blind acceptance 
of the hitherto reached Ash‘arite position He sometimebi 
ciiticizes the position of the eailiei Ash'arites and holds 
his own against them, yet there is no such improvement 
upon the general Ash ‘a rite position as to deserve a detailed 
consideiation He lefutes Aristotelianism m his own way 
and most freely Three of his books are well known 
Daqa’iq al Haqa’iq, Rumuz al Kunuz, and Abkar al 
Afkar 


3'^ For a fuller account see Lihan al Mizan, Aksvr fi' Usiil al 
Tafsi) , Dhahbi’s Mizan, Ihi-i-Khallikgn and Tabaqdt al 
Atihba ’ 

35 For a fuller account see Tabaqat al Atibha, Tabaqat al 
Shdfi’iyyah and Ibn Khalhldn 
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CHAPTEjR. IV 

The Zahieites — Ibn H\zi\i & Ibn-i-Taytmiy m*'' 

With the exception of the solitaiy hgure of Ibn Hazm 
we do not find any body in Spain taking seiiousiy to a philo- 
sophical defence of Muslim Theology till the beginning of 
the 6th century A H when Ibn-i-Tumait, the famous disi- 
ciple of al-fihazzali populaiized the view of his teacher 
The leason for this has been given by Ibn-i-Hazm himself 
in a tract in piaise of Spam, wherein he says “ As there 
are not different sects in our country, and neither contro- 
versies are held on religious dogmas, so al Kalam does not 
flourish here as othei subjects do Howevei , some 
Mu’tazalites, e g , Khalil b Ishaq, Yehya b Al Samaniy- 
yah, Musa and Ahmad have written certain books on this 
subject I myself have written seveial books in defence of 
my traditionistic views 

Ibn-Hazm was born at Coidova in 384 A H and 
received his eaily education m hiqh and Hadit^, and after- 
wards studied philosophy with Muhammad b Hasan 
Kanani, unlike his fellow countiymen, as it was not safe in 
those days to study philosophy in Spain But Ibn Hazm 
did not care about it and leaint, to hisi satisfaction, logic 
and metaphysics with great interest 

His woiks have been enumerated, perhaps exaggerated, 
by some as totalhng to about 400 contaming 80,000 pages 
He is best Imown through his celebrated work Al fa§l fiiT 
milal wal ahwa’ waT nihal, wherein he has given an 
exposition as well as a criticism of the creeds of the Christ- 
ians, Naturalists, Magians and Falasifah (Aristotelian 

Under the heading Zahmte, Ibn Tayuniyah ought not to have 
legally been included, but I believe it was the legacy of this school 
which he carried to its extieme 
Nafhal Tib , p 120 
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Thinkers) This is a very valuable work and, like Shah- 
rastani’s Milal wa’l Wihal, is indispensable as a history 
of Islamic thought Yet it stands unique in respect of the 
fact that It gives a criticism as well as an exposition of all 
contemporary views on theology and philosophy 

Ibn-i-Tairaiyah, a gieat figure in the Post-Ghazzalian 
development of Islamic Thought, was born in 661 A H 
at Harran A man of thoroughly independent views he 
lejected Taqlld and declined to follow any of the four le- 
cognised schools of Fiqh It was, however, the legacy left by 
Da’ud Zahirl and Ibn Hazm that influenced him most 
A man of great talents and energies, he devoted himself to 
the task of freeing Islam from all non-Islamic influences 
cind restoring it the pristine simphcit] of its early days 
As a part of this wider woik, he took upon himself the 
refutation of falasifah (Aristotelians) which he very well 
did, at least in so far as Greek logic is concerned Al- 
Radd’ala al Mantiq is one of the greatest contiibutions 
towards Anti-Aiistotelian Thought in Islam His 
writings amount to about 8,000 pages which give a life 
average of about 40 pages a day 

We should however confine ourselves to an examination 
of some of the books written in refutation of falasifah He 
writes in Kitabal ’Aql wal Haql as follows — 

The Aristotelians are blind followers of Aristotle, 
imitating him in whatever he said on physics, logic and 
metaphysics Some of them know by their discretion that 
Aristotle is absolutely on the wrong way, but merely on 
account of a high regard foi him, never caie to oppose 
him, though many thinkers have proved beyond doubt that 


The hoot has not yet been printed Manuscript copies of 
it are to he found m the Daral Musannifin A’zaingarh, Nadwatul 
‘Ulema* Lucknow, Hyderabad aud Sind libraries 
F 15 
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Aiistotelian logit contain*^' indefensible inistiiltes Fur 
ther he says - — 

There is no end to the diheiences of opinion among 
the falasifah themselves Abu Bakai Baqilanl 

m his Kitab al Daqa iq, has quoted some of these and 
lefuted the falasifah He (Baqilani) has peileiied 
the logic of the ’Aiab Mutakallimln to that of Aiistotle 
Likewise, the Mu’tazalite and the Shi’ite Mutakallimin 
have lefuted the positions of many of these falasifah 
Ghazzali has lefuted this system in Tahafat 
al falasifah, aftei giving an exposition nf the same in 
Maqasid al Falasifah AbuT Barakat, the authoi of 
Kitab al Mu’tabar, also criticizes this system in his 
book Razi and ’Amidi, as well criticize the views of 
the Peripatetics Even Ibn Sina at ceitain places lefutes 
the Aristotelian system and in the Shifa' he wiites that he 
has given his own position in Al-Hikmat al Mashiiqiyyh 
Suharwai di has done the same in his Hikmat al Ishraq 
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THE ROLE OF REASONING IN ADVAITA 
PHILOSOPHY 


BY 

A C MUKEEJI, Readc, 

Philosophy Depaitment, -illahahad Umversity 

An implicit faitli in Revelation with its consequent 
distiust of independent thought, it is well known, is claimed 
to be the piivilege of the orthodox systems of Indian 
philosophy in geneial and of the Vedanta school in parti- 
culai Histoiically, this condemnation of reasoning oi 
taika lb at least as old as the Upanisads which, as is 
particular!) evident from the well-known verse of the 
Kathopanisad, placed the ultimate leality entirely beyond 
the ambit of leasoning and aigumentation Sankara’s 
distinction between Reality legarded from the pdiamar- 
thika 01 eternal standpoint and Reality as it is for the 
human finite understanding — a distinction which is 
essentially a reproduction of the Buddhistic distinction of 
pauimditha oi panmspanna knowledge from what is 
meiely lakasarn'orUbatya or famtantm — breathes the self- 
same agnostic attitude that limits the powers of human 
thinking and other faculties of knowledge to the world of 
ordinaiy experience alone The Absolute, it is leiterated 
in diverse contexts, is unknowable and unthinkable and is 
puiely sabdamiila and ^ahdapramdnaka , and Sankara, 
far from considering it as an unphilosophical attitude, 
declares irrational reliance on Revelation to be at the root 
of the evidential superiority of his own position to the 
rationalistic systems of philosophy ^ 

1 Ved&ntavakyanainaidamipaiyam miupayitum Sasttam 
piavrttam na tailaBstiavat levaldbhiryuUthhih kaUcitsiddhantam 
sadhayitv m dusayitum la B II 2 1 
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So far Sankara’s position la analogous to modem 
agnosticism, sucli as is illustiated in the systems ot Ivant 
and Spencei, which lestiicts human knowledge without 
questioning its objective validity within the world of 
ordinal y expeiieuce investigated by science Kant, for 
instance, despite his limitation ot scientific knowledge to 
the phenomenal woild, vindicated the claims of science, 
against the sceptical conclusions of Hume, to otter imiveisal 
and necessaiy truth Sankaia, however, has also a 
sceptical tendency, and his misology when judged iii the 
light of some of his expiess statements, knows no bounds 
The instability of leasoiied knowledge, accoidiug to 
them, IS not due to the pieteusion of leasoii to step beyond 
the limits of the phenomenal world, it is, on the ronfciary, 
inheient in the very natuie ul human reason Reasoning, 
m so far as it is independent of tiaditional authority 
{mrdgama) has nothing to check its immethodical desul 
toriness, and, consequently a lea soiled conclusion howso- 
ever carefully obtained cannot be placed above the risk of 
refutation by a moie poweiful dialectician The defect, 
It IS said, IS inherent in human leason which is different 
for different men {put ukajnatmaii dpydi), and it vitiates 
all conclusions obtained thiough iiidejiendent thinking^ 

The obvious objection to this unqualified condemnation 
of all reasoned knowledge, as he sees clearly, is that the veiy 
instability of reasoning has to be established on the basis 
of reasoning itself The second objection which he 


2 Utpieksamdtiaiubandhaiiastaila apiatisthita bliavanti — 
S B II 1 11 This universal scepticism in regard to the e&ciency 
of independent leasoniug is more pronounced in Sankara's 
cominentaij on the Katfiakopanisad 12 8, wheie piivate judgment 
is condemned as citiated leasomng oi kubarla lutliout a particle 
of stability in respect of any object of enqniiy In tbe S B , 
however, Sankaia appears to shnddei at his own shadow and dis- 
covers that universal scepticism refutes itself 
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anticipates is that univeisal scepticism wonld make life 
impossible which is based on oui ability to infer the future 
behaviours of things Thirdly, the leal meaning of the 
Sciipture which is to sit in 3udgment upon leasoned know- 
ledge has to be collected out of the evidenth contiadictory 
statements of the Sciiptuie and this itself requires leason- 
ing Lastly, it is not reasonable to mfei the instability of 
reasoning from the different conclusions so far attained, 
for, the fallacies of the earlier geueiations may be removed 
by the more careful leasoning of a later age Out of these 
possible objections to the theoiy of universal scepticism 
the first and the thud aie evidentl-y of a formidable chaiac- 
ter, and then foimidahlenesb is appreciated by Sankara 
himself who hastens in leply, to acknowledge the finality 
of reasoning in ceitain cases only And then m place of a 
universal scepticism which dominates his imagination, he 
contents him'self with a modified agnosticism of some sort 
This, however, does not turn the point of criticism When 
the question is one of reconciling univeisal scepticism with 
itself, it IS no answer to say that reason sheds unfaltering 
light on certain topics And, similarly, when the problem 
IS to ascertain how, if no reasoning has an independent 
authority, a particular interpietation of the sciiptuial 
statements represents their real, as distinct from the 
apparent, meaning, it is idle to refei to an imaginary 
consensus of opinions of all intei prefers If the Veda is 
the source of light knowledge, and if the consensus of 
opinionsi of all rationalists who have ever sought to interpret 
the Veda be regarded as sufficient for understanding its 
real meaning, then certainly right knowledge is unattain- 
able even by Sankaia whose interpretation has not stood 
the test he himself offers for distinguishing the perfect 
knowledge from the imperfect The consensus of opinions 
being itself the point at issue, it cannot be appealed to in 
vindication of the scriptural authority The Scriptures 
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may shine in their own light as Sankara would ha-ve his 
leadeis believe, but m what paiticulai light the^ will 
shine upon a paiticular interpietei depends laigelv on the 
inner light which he brings with himself 

Though, howevei Sankaia has failed to justify the 
validity of his own interpretation of the Scuptiues his 
condemnation of the human faculties of knowledge, when 
viewed in the light of some of his expiessed opinions, 
continues steady and undisturbed thioughoiit his exposi- 
tion The Absolute, it is said, is too deep foi oiii faculties 
and, consequently falls beyond then scope, and leasonmg 
in lespect of the Absolute must, theiefore be conducted 
under the contiol of the Scriptures So lai, then, theie 
seems to be ample justification for the opinion widely 
shared bj the exponents and mtics of Sankaia, that 
“ Sankara’s appaient abdication of private judgment, his 
reliance on instruction impaited by anothei <md his 
abhorrence of unfettered thought, are disconcertingly sug- 
gestive of the narrowness of European medieval philosophy, 
and seem to place a deep chasm between Vedantic and 
modern speculation This opinion has been expressed 
almost in an epigrammatic style by another accomplished 
scholar of our time who remaiks that Sankara “ does not 
accept the authority of logic as a means of congnising the 
Absolute, but he deems it a privilege of the Vod/inta to fare 
without logic since he has Revelation to fall hack upon 

There is, howevei, another side of the sliield While 
professing an undiluted abhorrence of pure leason, Sankaia 
does not fail to cut out by-paths for letting m the light of 
reason, and the result is that his philosophy, far from 
reducing itself to a mere catalogue of dogmas, has the 

3 Pnacipal W S Uiqiihart, The Vedanta and Modem 
Thought, p 78 

^ Di T Stclierbatsky, The Conception of Buddhist Nirvdna, 
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appeal ante of a finished pioducl ot lational insight and 
caieful obseivation It is but larely that he lests content 
with quoting authoiity and when a vital point is nt stake 
he plays the lationalist with such an exquisite thoiough- 
ness and skill that his scholastic reverence for the Veda*- 
thieatens to pale into a mere lip-homage to an aiithoiiti 
uhich cannot be openly disobeyed This rational founda 
tion ot the Vedanta thought has been lightly discoveied l)y 
P Deussen who, while noting that the Vedanta helps 
itself out of the difficulties aiising horn its condemnation 
of the seculai canons of knowledge “ by the shortcut of 
substituting a theological for the philosophical means of 
knowledge sees at the same time that Sankara “ makes a 
f<vi moie extensive use ’ ot philosophic reflection as an aid 
than might appeal from his anti-i ational expiessions and 
that its perfection in this lespect “ may itself speak foi 
the fact that we have to do heie with a monument of Indian 
antiquity not meiely theological, but also in the highest 
degree philosophical ’ That Sankara’s piofouncl lespect 
for the Vedas has not successfully silenced the voice of 
■Reason is indirectly admitted even by Dr Stcheibataky 
who while complaining of his negative attitude to logic 
pioeeeds in the same context to empha'^aze Sankaias 
iccusation of the Madhyamika on the ground that the 
lattei disregaids all logic iSankaia it is said treats the 
Madhyamika with great contempt f oi his denial of ‘ ‘ the 
possibility of cognising the Absolute by logical methods 
It is true that he frequently anathematizes unfettered 
and unbiassed leasoning Rational disquisitions, accoid- 
ing to him, require the moderating influence of Revelation 
to conduct them to the Absolute Truth The leal founda- 
tion of his misology, however, does not seem to be an 


■' The System of the Vedanta, p 90 
0 Ihid , p 96 
F 16 
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inlieieiit distiust of Reason though some of his expiessions, 
as we have admitted above lend oountenaiiLe to an 
indaeious outspoken sceptni-'U) Paiadoxica] as it in ly 
appeal , Sankaia’s distiust of puie leason has its moorings 
in a piofound love of leason The self-tulfilment ol leason 
1 '' not to be found in immethodioal and desultoiv nigiiment- 
ationc based upon indivuhinl idiosynoi asics leisoning 
Avhen puisued on no bettei gmund than the satisfaction of 
a solitaiy impulse oi the desiie foi intellectual victory, 
leads to no definite conclusion The test of ti iie leasoning, 
on the other hand is the unity of result in which the 
])Tocess teiminates it is the univeisality and necessity of 
the conclusion which piovides the suiest ciitciion of good 
leasonuig As the Rciiptuie stands this test of unity 
and univeisality aa it is in this sense nbiective lenson 
wilt large, all individual lational ptotesses must be 
conducted under the guidance of Revelation 

That this IS the real intention of Sankaia's denuncia- 
tion of reasoned knowledge seems to be evident fiom a 
nurabei of consideiations The apparent anomalies and 
conflicts of the sciiptuial texts according to him are not 
devoid of a unity of significance noi do thev leally contia- 
dict tiadition (mrti) oi leason (nymfa) uhen the lattei 
are lightly conceived Hence a considerable space {inz , 
Chapter IT, Part 1) is devoted to the reinov.il ot ippaient 
conti a dictions between Revelation on the one hand and 
‘tmiti and nyaya on the othei If leasoning had lieen 
altogether subversive of Revelation oi ?nce nei sc/ there 
could arise no question of then leconciliation and in that 
case, Sankara like the Latin Fathers such as Teitullian 
and Arnobius would unhesitatingly adopt the sceptical 
doctrine of Ciedo qum absuidum But, far fiom avoiding 
all contact with reasoning and discussions, every objection 
to Revelation on the ground of reasoning and ordinarc 
experience as caiefully discussed m oidei to exhibit its 
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liolloiMicss All *-uch ohjectioiib aie supposed to be due to 
Cl 101 s of -ludgnient oi mismteipietatiom of experience 
and consequently they me found to haie no foice when 
these ciiois and niisinteipietations aie avoided’’ What 
ih condemned theiefoic, is, not any and every tj-pe of 
leasoned knowledge but puiposele«b dry hair splitting 
la oi kutatla) which leads to no definite condu 
bion That is it is not Reason r/*. swt/i, but the misuse of 
the leasoning faculty, which misses the tiuth, but as it is 
extieineiy difficult to steei cleai of the infinite souices ot 
eiioi in 0111 leasoning piocesses, and as it is not always 
easy to detect the logical abeiiatioiis in the aigunients of 
an accomplished dialectician, the agreement of oui leasoued 
conclusions with the Sciiptuie piovides the safest ciiteiion 
foi us that we aie not so fai ofi the light tiack 

t 5 ankaia’s lespect foi independent leasoning is 
pel haps nowheie inoie pronounced than in the tmlcapadu 
of his Commeiitaiy None who is entiiely sceptical of the 
cfiicieiicy and finality of reasoned knowledge would caic foi 
a reasoned refutation of the aigunients ofiered in suppoit 
of rival theoiies And Sankaia has no doubt in his mind 
that all arguments that have evei been advanced foi 
building up non-nionistic theoiies of the univeise aie but 
pseudo-aiguments and that then fallacies can be detected, 
not only by the dispaiity existing between then conclu- 
sions and Revelation, but also bj a more carefully conducted 
leasoning independent of Revelation '' It is easy to guess 
that a consistent sceptic cannot pionouiice an anathema 
on all leasoning piocesses while himself claiming hnality 
for his leasoned lefutation of the iival theoiies, especially 
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svhun this letutcition is undei taken nidepeiuleiitly oJ 
Kevelatioii i5ankaia liimselt m dcknosv ledgmg (he need 
ioi a iCcisoned lefutatioii of the non -monistic systems, 
admits the distinction bet-weeu false exposition {Dijalchya- 
iiah/id^a) and tine exposition {sdiiiifUf/iuffrUii/diix) tlnis 
implying a siinilai distinction between p'-eiido-ieasoning 
and tine leasoning 

it IS, liowevci, suipiisiug that while insisting on the 
uiikiiowability ot the Absolute m the light ot the human 
Lieultios of knowledge, Saiikaia has also the tendency to 
acquiesce in an uniestiicted application of leasonmg to all 
spheies of leality including the Absolute This tendency 
IS paiticulaily piominent in his exposition of the Bih 
V puimiul The Ya 3 navalkyya-kanda is said to bo ])ic- 
emineiitlv aigumentative in chaiactci {tat hq>nidhana) as 
distinct fiom the Madhu-kanda, and the Absolute is sup- 
posed to be leasoned out {vadena vicdntam) on the giound 
that the knowledge of the Self winch leads to immortality 
can also be attained through aiguments Such passages 
aie in evident conflict with those -w^hich breathe the agnostic 
tendency of Sankaia s epistemology It may be suggested 
tlidt even heie Sankaia has in mind, not independent 
icasoning, but aiguments undei the control of Revelation 
{i} utijanng'thUa tailed) But such a suggestion would 
haidly fit into the contexts in which the passages occui 

if, howevei, Sankaias epistemology is to be woiked 
out ol the geneial spirit, as distinct fioin the I'pns^ivHi 
peiba of his contentions, it must be chaiacteiised, not as 
rationalism such as is repiesented by Leibnitz oi Hegel, 
but as agnosticism of the type which is the result of Kant’s 
CiiHque of Pwe Reason What, howevei, appears to 

^ TaJi va tai?i.enapyainitatv(i6adhanain tadmuyui>a nmtviapidnam 
atlhigamyate Cp also Com ou Gmtdap&da Kdiild III 1 , 
wheie jI is baid that the Absolute ( in lie Known even Ihrougb argu- 
ments {icdyate tailendpi jnatum) 
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need eniphasib is that Sankara’s lepudiation ot i ationahsm 
oi panlogism does not militate against his lespect lui 
leason, and it nould be peihaps no exaggeration to say 
tlmt hib implicit faith in Kevelation would not allow any 
iiltia-iatioiial pi onoiincement to ovei-iidc the lesults ot 
caiefnlly tested obseivations oi of leflective judgments 
While waxing eloquent on the unthinkability of the 
Absolute winch is supposed to be too deep foi human 
faculties of knowdedge, he leaves at the same time a wide 
scope for independent thinking and obseivation 

That a stiong undei-cuiient of fiee thought flowed 
beneath Sankaias scholastic leveience foi the Holj' Wiit 
IS also evident fiom some of his momentous obseivations on 
the limits of the iSciiptmes He agices that even the holy 
texts cannot make us undei stand what is coiiti adictory 
and consequently pioceeds to lemove the appaient contia- 
dictions with legaid to the natuie of the Absolute^" The 
vSastra, it is said elsewhere, is not out for changing the 
natuie of things, its leal function is to make known the 
true natuie of what is not known, hie will not be cool, noi 
will the sun cease to bum, even if the Scnptuie leiterates 
such examples a hundred times “ And the leason why 
such examples aie ineffectual foi knowledge is said to be 
the contiaiy testimony of other sources ot knowledge 
{P ) avmnantai enoAiyatliadhigcitatmt oaktunah) it this 
line of thought is developed to its logical consequences, 
Sankara’s position may be called agnosticism which accepts 
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^1 Na idstmm paddithan anyatha! aitum piaviUam lam tarlu 
yathdbhutundma^Tldiciudm jfidpane nahijaynih hta adiiyo na 

lapatiti vd d} i,pintui,aitnupi pratipadayifuni iakyam — Com on the 
Brhad Lp II 1 Coinpaie also naJti I'acanam oastuto’ nyathd- 
kaiant vynpi n/ate ktm tailii yathnhJnitaifhdi adyotane — Com on 
piahwpaniHad, VI 2 
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the %alidit 3 ot humtin knoAvledge within eeitain liiiuts 
onl 3 as dibtiiiLt fioni scepticism that questions the geneial 
validity of knowledge The Absolute then is unknowable 
except on the basis of the Scriptuie, not because oui know- 
ledge IS inheiently defective, but because the Absolute is 
super sensuous {utinduya) Each souice of knowledge has 
its own spheie of application, contiadictions aiise onlj^ 
when the canons of knowledge aie misapplied beyond then 
uspective ficldb This aspect of Bankaia’s theoiv ot 
knowledge is emphasised by Suresvaia and Vacaspati 
T'he diffeient souices of knowledge it is said, do not con- 
flict with one aiiothei as they pertain to difleient olpects 
each IS valid within its pioper field, but when two tnnflict- 
nig judgments, are made about the same object one ol them 
must be false” It would be absuid, it is continued to 
uige that the light canons of knowledge can contiadict 
each othei, because the testimony of a paiticulai souice of 
knowledge can neithei be refuted nor coiioboiated by that 
of another, much as it is absurd to argue that this is not a 
sound on the gioiind that I see only a coloui ” 

Enough pel haps has been said to shoiy that tsankaia, 
if he is taken literally, has as many as thiee distinct ten- 
dencies in his epistemology, which may be lespettively 
called scepticism, rationalisim and agnosticism When 
howevei we lefuse to lun away with isolated passages in 
nhich these conflicting theoiies aie suppoited when that 
IS, his position IS considered as, a whole, it is piedoiiiinantly 
an agnostic theoiy of knowledge which is defended by 

i\(i til ptaiiianain ^iit pinmaiianfai i nil i n iidli jafc — 

\ amiai luyu^uldhi, III 96 

o Anijani siitdah hito yai.i)iat rupam paSyaim caLsv§a, iti 
yadvat tatiuui mjam vi)odho’l',ajiaiakyayoh — Loc c%t III 84 This 
IS deaily indicatpd eien by 8aiil.ara 'nheu he says na ca pmm^nam 
piamdiumtaienn iniudhynte, piamanunlami ihiuinmivn Jn 
piamanimtaiiini jiiapayafi — Com on Bih Up II 1 
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Saiikaia In this legaid, the method of the \dvaita 
school ofteis a stiong contiast with that of Buddhistic 
inonisni In the second jienod of Buddhistic philosophy, 
when monistic systems leplaced the ladical pluralism ol 
the hist peiiod, the dlunvias including the slarulhn-- 
ayatanas and dhdtus weie leduced to meie shadowy' 
existences And as these alone neie supposed to consti- 
tute the phenomenal world of ordmaiv experience, it was 
condemned as a meie ^(impitisntiia as distinct tiom the 
non-ielational Absolute levealed in mystic intuitions 
alone But the nemesis of univeisal scepticism oi un- 
qualified lelativism woiked itself out when the Absolute 
Reality also reduced itself to the status of the dependent 
01 lelative leahty Buddhistic philosophy, hoiievei, 
assumed a saner attitude to leasoned knowledge at the 
hands of Dinnaga and Dhaimakliti who leplaced the 
univeisal scepticism of Nagaiiuna and Candrakiiti by a 
sort of modified rationalism 

The germ of scepticism as we have seen above was 
not altogether absent from Sankaia’s position, though it 
did not develop into a full-fledged theory at his bands 
But the dialectic method of the Buddhist thinkers piovided 
an attractive weapon foi the followeis of Sankara who 
lost no time oi energy in applying it in the inter est of 
absolute monism Hence, as eaily as the beginning of the 
ninth century Mandana Misia sought to expose the self- 
contradictory nature of the concept of diffeience in his 
Biahmcikiddht, and the dialectic was subsequently applied 
to all the categoiies of thought by Silharsa, Citsukha and 
other distinguished tliinkeis of the Advaita school Thus 
the inchoate 'scepticism of Sankaia developed into an un- 
qualified misology at the hands of his followers, and the 
Advaita dialecticians, like SiTharsa and Anandajflana, in 
stead of limiting the validity of human faculties of know- 
ledge to the phenomenal world, paved the way to universal 
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sLepticism by a negative ciitiiisin o^ evei^ categoiv of 
tliought A similai degenoi ation of the Hegelian eiiticism 
of categoiies is illustiated In Biiclleys ippinmitia mul 
Reahtif A categoiy, for Hegel is no doubt solf-discre- 
pant, but this is due to its foiced abstiaction fioin the 
‘higher tategoiy in which the inconsistencies of the lower 
categoiy are leconciled Foi Bindley, on the othei hand, 
eveiy categoiv of knowledge can give iis only appemance, 
and in this legaid one categoiy is as bad as anothei Tt 
does not, theiefoie appeal to be altogether tiue that there 
]s gieat “ family likeness between the dialectical method 
of Hegel and Nagaiiiina’s dialectics ”*• it this is meant to 
deny the impoitant difteience betiveen the immanent uiti- 
cism of the categones which alone is lecommended be 
Hegel and the purely negative criticism undei taken by the 
Buddhist and the Advaita dialecticians The lesiilt ol 
this negative ciiticism is that the Hharmakaya of 
Nagaiyuna, the Biahraan of Si Thai sa and the Absolute of 
Biadley, far from being the crowning phase of man’s 
search foi absolute truth, aie simply shot out of a pistol 
For Sankara on the other hand, thought oi intellectual 
interpretation of experience, far from being a useless 
superfluity, represents an indispensable stage of rlisci])line 
leading to the highest type of experience in whicli the 
Absolute Eeality stands self-ievealed It is tine that the 
Absolute foi him, tianscends the powers of discuisive 
thought, and, consequently our laculties of knowledge are 
inherently incapable of giving us the highest truth, but 
inasmuch as the path to the highest experience lies across 
the legion of discursive thought, a rigotouh exeicise ot 
intellect must precede that experience The Absolute, 
therefore is not to be realised through meie scriptuial 
texts, nor is the scrupulous exercise of reason a blasphem- 


14 Dx T Stclierhatsky, Nirvana, p 51 
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ous deviation from the path of God Each step of the 
threefold discipline has its proper function which cannot 
be performed by another Consequently, the expression of 
the Highest Reality in the relational foim of discursive 
thought has the useful function of stimulating thought to 
go beyond itself This aspect of Sankara’s epistemology 
requires more emphasis than it has so far received at the 
hands of his exponents and critics 
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AUTHOR’S NOTE 


The isolated researches on Industrial Accidents and Fatigue 
by scientific iTOilvers in England and the United States and by a 
number of Italian physiologists, need to be co oidmited in a 
systematic study, before thea can be pioperly appieciated and 
utilised by industries and laboiii welfare workers I, therefore, 
liope that this humble attempt at a biief and popular piesentation 
of a highly teclmioal sub-ject toiiching alike the bordeilands of 
Economics, Physiology and Psychology, will leceive some encoui- 
agement fiom competent scholars, as well as the pulilic 

I hi\e not been able to give this a moie coherent shape due 
to othei pressing engagements I have tried to make full 
ackiiov lodgments as far as possible, and for any omissions, I 
leqiiest the indulgence of authors and publishers concerned I 
hope to bring out in due course a moic compiehensive treatise 
when I shall remove any shortcomings of the present Edition 
I am undei deep oblig ition to my esteemed teachers, 
Professor C D Thompson and Mr S X Eiidra, M A (Cantab ), 
to the lattei in a veiy marked degiee, for their kindly guidance 
and helpful criticism throughout my Eesearch Study To 
Prof Thompson, I am particularly indebted foi his extensive final 
revision of the Manuscript and graphical illustrations 
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1 INDUSTEiAL LlJE A PEELIMINARY 
SURVEY 


A modem industiial undertaking i& a complex pheno- 
menon, and piebcnts problems as complicated as the human 
organism itself There aie thiee main 
factos m mdushy" factois in ail indnstiy— work, tJu 
uoikei and the environment These 
three cannot be consideied in isolation, as they aie 
very inextricably mteri elated and iiatiually leact on one 
another Therefore no study of mdustiial relations oi 
industrial “ machineiy ’ — if we may use the term to 
indicate the vhole industiial process. — can be fruitful if 
we do not have in mind this complex nature of the 
phenomena we are studying 

With the growth of modern industiial technique and 
r. very wide awakening of working-class consciousness in 
luduatnai Life a paits of the World, SO many new 

complex plieno , 

menon factois, ideas, instincts and impulbe^ 

are coming in conflict with one another iii industrial 
life, that the immensaty of apparently simple pioblems 
connected with industrial labour must be a challenge 
to the dogmatism of any scientific student The study 
of the human factor in industry is assuming gieatet 
importance every day There are so many tendencies and 
instincts winch are competing for a powerful play in indus- 
trial activity — the instinct of self-asseition and workman- 
ship, the “aggressiie impulse,” and the “instinct of 
escape,” innei conflict and lepiession — all of which 
raatei rally influence the output and the efficiency of the 
worker “ Industiial relations,” as Di Dreier points 
out, “ depend essentially on the inteiests, impulses, 
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sentiments and passions of human beings., and these in 
1 elation to a mechanical enviionment in the factory and 
the woikshop “ piesent a complexity which may m ceitain 
aspects be both mechanical and oiganic, but is also 
spiritual ” 2 - — spiiitual m the sense that they touch the 
deepest springs of human thought and action 

A thoiough study of the problems of Labour Wclfaie 
oi Oiganisation calls foi information on a vaiiety ol sub- 
01 ] 8 cts-Psyohology, Physiology, Econo 
Eatigiio stndy in mics uiid vaiious iSocial Scieiices, and 

Labour Economics 

also something of Mechanics and 
Engineeiing The pioblem of Industiial Fatigue is like- 
wise one of the most elusive studies m Laboin Econoniiesi, 
and reqiiiies to be studied as the lesultaiit ol so many 
psychic and enviionineiital factois We have emphasised 
the psychic influences just as much as the economic lesults 
acciumg from their piesence in the woikei s oiganism 
Though there is a vast and growing literatuie on the 
subject of Fatigue in industry, it must be obseived that 
the essential natuie of Fatigue and its exact quantitative 
measuiement are still baffling investigation We know 
of couise much about the ejects of fatigue in a 
general sense, but this does not help us in coming to 
any scientihc oonclusion about its complete eradication or 
evaluation of its econonuc consequences, except in a 
conjectural sense We aie putting this so veiy clearly at 
the beginning, as otherwise so many excellent experiments 
and obseivations of the Industiial Fatigue Eesearcli Boaid 
and other leseaich institutes may lead the unwary reader to 
believe that it has been possible to pnaUy analyse Fatigue 
and that modern science has enabled us to know it in all its 

1 T Lrevei Ilunidu Factor m industrial lelatioub — Article lu 
the Industrial Psychology edited by H Myres Home UniTersity 
Series, p IT 

2 (J S Myers Industiial Psychology, , pp 17 — 19 
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ciLcidents aie as complex as those leading to Fatigue, and 
in a sense the}- lequne much greatei attention to enviion- 
mcnt and salety of the mechanical equipment which makes 
then study highlv technical 

Accidents ma) be due to sevcial causes one or inoic 
ol which may be present at the same time hoi instance 
some ne'w wiiteis like Yeinon and others suggest that 
about 80 to 90 pei cent ot the accidents are due to what 
they call “carelessness’ or “inattention’ To us tnese 
terms are not expressive enough, and indicate to some 
extent paucity of precise knowledge and are intended to 
co\er certain elusive and unexplained phenomena Foi 
wlij should one be fully satisfied with an explanation like 
“ carelessness and inattention ’’ which arc geiieial terms 
covering a host of psychic states and changes m attitude, 
and not find out the causes of these m their tuin^ The 
Industrial Fatigue Eesearcli Board seem to realise this, 
when they have tried to fix the responsibility for a laige 
picportion of the accidents to the special “ pi oneness ’ and 
“ susceptibility ” of individual workers For what passes 
as “ apparent caielessnes®i, seems on medical scrutiny the 
result of deep-seated causes of mental and psychic infirm- 
ity ” {Pen) 

The exact meaning ot the teim “ accidents ” has been 
the subject of deep controversy, and many legal decisions 
As we are not heie conceined Yith the 
aspects of the question, we are 
content with giving what appeals to us 
dll useful definition 

The expression ‘Accident’ is used in the popuhi 
and ordinal y sense of the woid, as denoting an unlooked- 
foi mishap or untowaid event {occuning in the course of 
employment) which is not expected oi designed (Lord 
Macnaughien in Fienton Vb I'hittley & Co , 1003, AC , 
443, page 44) By a later case this definition was extended 
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by the House of Lords, and it was decided that the 
mishap or occiiiience must be looked at liom the woikeis’ 
standpoint, and whatever its cause oi origin, it will be 
treated as accidental unless caused by the workman 
himself’ {T)im Jt Distt School vs Kelly, 1914) 
The definition has been held wide enough to include extreme 
case as heat-stroke, chill developing into inflammation of 
the kidneys, the luptuie of an aneurism in such an 
advanced state that it might biiist during sleep, and 
murdei Theiefore an accident does not exclude 
diseases like anthrax and iiiercuiial oi lead poisoning 
contracted due to definite association with a ccitam type 
of employment, and many occupational diseases aie includ- 
ed in the Wcikmen’s Compensation Laws in most 
countries This w'ould make the meaning of “ Accidents ” 
clear for all practicable purposes even fiom the legal point 
of view 

The frequency with which mdustiial accidents occur 
IS on the whole rising in most industrial countries, and 
Some statiatloB they aiB numeious enough to constitute 
a “ tremendous toll on economic pioduction” In 1907, 
there were no less than 35,000 Fatal accidents m the United 
States, in 1913 and 1917 they dimmi«hed to 25,000 and 
22,000, and seiious accidents amounted to ovei 7,00,000 
In New York State accidents have actually increased 
between 1922-23 and 1923-24 by over 26%, and the nunibei 
of fatal accidents inci eased for the same period by 60% In 
Gieat Britain the fatal accidents have of late aveiaged 
1,200 in lactones and 1,200 in coal-mines and qiianies, and 
seiious accidents causing teinporaiy disability of a week 
or more amount to 1,20,000 in factories and woikshops and 
200,000 in coal-mines annually and there are ten times as 


I Tillyard The Worker finrl the State, pp 201—203 
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many minoi in^uiies These illustrations liom two of the 
chief industrial coiintiies cleat ly hi ing into relief the terrific 
pain, and huge economic damage to manual skill and 
capacity, and loss of time fiom sickness caused by accidents 
In other countiies the conditions aie decidedly much woiise 
We give a TABLE showing the niimbei of lecoided 
accidents in various countiies, which obviously are not 
comparable as they are not made on an uniform basis In 
fow lepoits of accidents, which we have seen foi vaiious 
countiies, an attempt has been made to calculate the 
“ movement ’ of accidents in teinis of the variations of 
their ' fiequency ” and “seventy, and unless that is 
done, we cannot make any scientific generalisations This 
neglect m almost every country shows that public and 
administrative conscience is not yet fully nlive to the 
importance of this gieat problem In Great Biitain, the 
“ pievention of mdustiial accidents ” is said to be the 
most important problem before the Factory Department ’ 
says the Annual Repoit of the Biitish Chief Inspector 
of Factories for 1922, yet figuies on a “ common base” 
are seldom available, and “ only a few fiims make an 
analysis of their accidents on a scientific basis As 
things aie at present only a few employers have an idea of 
the accident pioblem even in their own wotks 
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In India of couise we cannot expect ranch progiess 
as accident recoids weie made compuhoiy only from 1924, 
and though we find the Bombay 
Faetoiy Report insisting on some 
“ internal classification,” it is still in 
its infancy ® A scientific detailed analysis of “ frequency ” 
and ” severity ” lates must be legally enforced, and an 
unifoim basis of accident record must be adopted in all 


6 Bombay Factor v Report, 192T, p IG 
F 19 
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piovinces of India aa soon as possible In this connection 
India suffeis undei a gieat disadvantage as compared with 
England as there is no Chief Inspeetoi of Factoiies for the 
whole of British India to cooidinate the lecoids and siipei- 
vision in vaiions piovinces on a moie oi less iinifoim basis 
On this technical question of ‘ statistics ot safety ’ it 
is worth while to quote the gieatest Ameiican authority on 
^ , compensation statistics Di Downey 

Pieoiae method ot ^ •' 

Statistical ciassifi “ Oauses must be eon elated with the 

cation 

the niimbei and seventy of injuries xii 
Older to indicate the lelative impoita nee of each hazard 
Mere frequency of mjuiy is ol little value The 
piepondeiating causesi ol deaths and peiraanent injuries 
aie very difteient fiom most fiequent causes of minoi and 
temporal y disabilities To nieasuie the total impoitance 
of any hazaid theiefore, it is necessaiy to conveit iiijmies 
of seveial degiees of seventy to some common denomina- 
tor, such as Compensation cost, oi weighted time loss By 
this device the relative significance ot the several causes of 
in3ury is plainly shown and comparison of hazards is made 
possible from industry to industry or fiom state to state 
The importance of the study of industrial accidents 
IS unquestionable from the social oi from the economic 
point of view It is the duty ot Society 
sfandrojnt to See that this soit of unauthonsed 

murdei should be pi evented in the 
modern industries at all costs in the inteiests of civilisation 
and humanity, and the risks of severe injuries and fatal 
accidents must be minimised Simply compensation laws 
do not do either foi the worker’s family or society From 
the employers’ point ot view, the real economic loss is 
enormous, and any permanent reduction in accident rate 
must be to the advantage of the employers as well as the 
whole society 


I Downey Workmen’s Compensation, pp 136-37 
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Jn tlie United Slates, figuios aic not available on an 
unifoini basis But Di Downey calculates the total 
economic loss fiom fatal accidents in 
BLonoijiK Lobs United States to be at least a billion 

dollaJb The loss tiom teinporaiy disabilities is, small 
compaied to fatalities “The victims of senous riccidcnts 
aie generally men in the pi line of life, foi it is piecisolv 
the young and the vigoious who piedominantly engage in 
cxtia-hazaidous employments ” In the Pennsylvania 
Compensation Accident Expei lencc, of 8550 fatal oi 
SCI ions 111 ] lilies, 60 per cent of the workers were undei 
40 yeais, of which 50 pei cent were between 21 and 40, and 
6 5 pel cent only of the total were o\ei 60 yeais ® 

Accoiding to Downey’s calculations foi the United 
States, “ a fatality upon the average cuts off 20 years ot 
pioductive laboui and a peimanent 
Downey s Eoono iniui y causes a continuing economic 

inio Eating for , ' j. j. j ^2.1. 

viiuous Aooidontis loss propoi tionate to the age of the 
woiker and the degiee of incapacity 
Upon the aveiage each death oi permanent total disability 
IS equivalent to two hundred and fifty temporaiy dis- 
abilities of four weeks’ duiation Beckoned in the same 
manner, the loss of a hand is equal to 500 weeks of total 
disability, and blindness of one eye entails an ultimate 
loss of SIX yeais ’ “ duration 

Weighting the deaths and peimanent disabilities on 
the basis of the International Scale of Seventy Rating, 
the total annual time loss fiom these in 
EconoiMo Loss the United States is equal to 40 million 
™ working weeks, and talcing all industries 
together the effect is of cancelling one 
week’s pioduction eveiy yeai In the bituminous 


® Pennsylvauij Insurance foi WorltiUen’s Compensation 
Statistical Analyiis, 1916 — 20 and Downey, p 2 
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todliinnmg it cancels onc-tenth and m btiuctiu.d non 
W01 Ivingb it lias the eitect of cancelling one-fittli ol the 
iicninal woiking time'’ Ihc cilculation has obviously 
disicgaided the cost ot hospital caie of the in]iiiecl The 
accidents in the mines and cjiiaiiies of Grieat Biitain neie 
also calculated to have the eftect of a week’s disablement 
cveiy yeai 

The figuicb ot economic loss mostly in teiiiis of 
compensation, piove the gicat impoitance of the study of 
the causal factois ot Accidents The puiely human cost 
111 suffermg is enoimous and unmeasmable but we can 
have some idea of the economic cost caused by modem 
methods of pioduction to society It is now common to 
ticat compensation cost ioi accidents as a normal co&t ot 
industiy, foi in a certain sense they aie due to nobody’s 
fault The society is lesponsible foi these 1113111 les and 
it IS on a just principle that it is held liable to pay for them 
In India where statistics aie so unsatisfactory and no 
jDiovmcial or all-India tables of statistics classified on the 
above lines are available, we cannot 
oubiaf form any exact idea of the giavity of 
the problem But as the safety devices 
and woikets’ geneial intelligence and tiainmg aie so vciy 
iiifeiior to western countries, we can safely conjcctmc the 
economic effect to be much moie than a week’s tunc loss 
eveiy year by reason of the vaiioiis types of disablements 
According to a rough calculation I made on Downey’s 
1 ating, the economic loss from 517 fatal accidents in the 
coal-mines and factoiies in India works 
out to about BJ lacs workmg weeks of 
ZlmZiS fame loss (617x20x52 m 637,680) or 
equivalent to the effect of 5| lacs of 

Doiiiipv Woilcmcn’s Oompeiisalion, pp 2-3 
10 International Laboiii Beview Siiivey of Mining liispn 
Kept G B , 1923 
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week’s disablement ot all the woikcia evciy yeai The 
total loss in wages ficnn the fatal aecidents alone will bo 
loughly 41 lacs ot Eupees, if we assume the aveiage 
weekly wages to be those of the Bombay Cotton Mill 
woikeis that is, Es 7-9-0 a week oi Es 1-4-2 pei day “ 

If we suppose that the economic loss from the Minoi 
and Perinanent Disability Accidents is equal to foui tunes 
the estimated Time Loss value of the Fatal Accidents, 
which niav not be a very high estimate foi a country like 
India wheie factories alone have 126,645 recoided Accidents 
of moie than thiee days’ disability the approximate total 
Timt^ Lob& annually out to about 22 lacs of icoikmg 

wcek<' disablement, and the loss in Wages jno rata is 
approximately equivalent to lb 4 lacs of Riupees, foi both 
the factoiies and mineb Adding the two seiics of 
figures, we find the total economic cost of all the accidents 
in India is equivalent appioximately to about 27-| lacs of 
Working Weeks’ Time Loss, and about 205 lacs of 
Eupees woith of Wages every year It may be objected 
that both the American expectation of Life and the Bombay 
Mill Wages appear rather exorbitant for application to the 
whole of British India , but we must remember that this is 
only a rough estimate, and we have to compensate for the 
serious degree of under -reporting of accidents and minoi 
injuries common in most Indian factoiies and also for the 
sweated wages paid in some industries m India 

The importance of the study of industrial accidents 
has now been amply established fiom the facts which we 
have discussed The League of Nations 
Aco, dents and ihe long lecogniscd Its international 

iieagne of Nation*, impoitaiice, and many exhaustive studies 
and reportfei have been made by the 


Eepoit o£ an Enquiry into \V iges and Homs, Bombay 
Cotton Mills, 1923 
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Intel national Laboui Oflice and its successive international 
conieieiices The League have adopted seveial Conventions 
and lecoinniendations on its vaiious aspects with a view to 
pi event Accidents and occupational hazaids Its impor- 
tance to laboui welfaie is quite obvious, and now the 
saicty and health of the woikeis in evei) countiy have 
to be looked upon ti om an intei national and all-world 
point of view This international outlook is a guaiantce 
that the physiological demands of the woikeis’ body and 
mind will leceive an impaitial and just considei ation 

“ Both the employei and employee” says Stephenson, 
‘ aie so intent on pioduction that accidents in mdnstiy ate 
liable to be legaided simply as accidents, 
Eew iiccidentt that IS as unfoieseeii occunonces, and 

iro eniiroly iin 

preventable theiefore uiipi evcntable As oui 

study shows there can be no greatei mis- 
undei standing, foi as a niattei of fact, theie aie veiy few 
accidents, even those which are due to the so-called “ caie- 
lessness and inattention ’ of the ivorkeis which cannot be 
pi evented oi at least substantially mitigated by piopei caie 
foi the psycho-physical lequiiements of the woikers and 
then enviionment in and outside the lactoiy 


xV Hteijhensou Indiistijal Accidents — Article in Industrial 
Psychology edited bj Myers (Home TJniveisity Series), p 122 



II DISTRIBUTION OF INDUSTRIAL ACCIDENTS 
BY OCCUPATION 


Before discussing the causes of accidents let us examine 
then relative fiequency in various occupations 

Ceitain indiistiies are responsible foi a relatively 
gieatei number of injuries than others, on account of 
varying degrees of risk involved in their operations 
Theie are a laige numbei of induatiies using chemicals 
like chlonne, hydrochloric acid, sulphur dioxide and 
sulphuric acid, nitious gases, acetyn benzene, tai , 
naphtha etc , which have poisoning effects in case of inhala- 
tion of their fumes and gases and carry varying degi ees of 
hazard during machine operations ‘ 

‘ ‘ Metal and mining are the mo^t hazardous occupa- 
tions while railroading, quarrying, and lumbeimg appeal 
among tho«e which exact heavy tolls in 
Hazard m Metal suffering and life” These indiistnes 

and Mining mdus ° 

according to the estimates of Di 
Hoffman are two oi three times as 
dangerous as the aveiage for all occupations m which male 
workers are employed ® 

“ Metal-mining ” has a fatality rate of 4 per mille 
and “ Coal mining” 3 5 per mille* "General manu- 
facturing ” has only 0 25 per 1000, 
Statistics of Ac Navigation 3 per 1000, Railroads 2 40 

cident DiBtTibiition pg^ thousand, Electncians (light and 

power) have an average ol 2 *5 per mille, 
Quarrying has 1 70, lumber iiidustiy 1 5, soldiers in U S A 


1 Internattonal Labour Review Tune and Septembei 1926 
“ Industrial Diseases 1920 — 22 ” 

^ AVatkins, G S Labour Problems, p 191 
"I Ihid , p 192 Hoftman’s table of fatal industiial accidents 
m the USA 1913 by Industry Groups 
16 t 
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Army had 1 49 pei 1000, Building mdusli y 1 25 and 
“ Agneultuial pmsuits ’ had 0 35 pei 1000 while general 
“ Manufacturing” indiistiies had an aveiage of 25 fatal 
accidents pei 1000 in the U S A in 191 1 * 

[t IS not posbible to give sucli disti ibution i atios in 
Indian industries foi most of the factoiy lepoit'^i do not 
give any such classification 

The Annual Factory Bepoit foi the U P , gives 
such a distiibution by occupations foi 1927 the 
Aorulent DiBtn folloWing figUlCS 016 qilOtec] flOlU illC 
ijiihou in the UP Same 




I'otnl and fatal 

noc iilcntfl 


ClnsBes ol faitonos '' 





0 otal 

Fatal 

1 

Government factories ” — ordnance, print ! 
mg, Railway workshops etc , (19000 opor- 1 
fttives ) i 

309 

2 

2 

' Tev tiles ” — cottons and woollens (280001 

80 

2 

T 

“ Rngniecnng ” including electric generating 
stations and Railway workshops (120001 

102 

3 

4 

‘Food, drink and tohaooo ” Hire, flour 
mills etc (9000) 

31 

5 

6 

“ Ohemioals and dyes, et( ’’ (Matches and 
blenching and Oil) (300) 


1 

fl 

Papei and printing (3 serious) 


0 

1 

“Wood, Stones & Glass” 

3 

0 

8 

“Skins & Hides” (2800) 

12 

0 

S 

“ Gins & Presses ” (cotton) (10000) 

8 

1 

10 

“ Miscellaneous ” (88000) 

1 

0 


Total 

1226 

14 


^ llnd , Hohman's table (Adaptation ) 

5 Total number of operatives in U P Industries Und , 1927, 
p 3 in biockets (m round nuinbers) 



INDUSTRIAL RATIGUE AKUDENTS \ND WFITARr 153 

Thus we find' m the XT 1^ thnt Teviilcs (JovcinmeuL 
Factones inJudmg oulii.uucs and uoiksliops and engniLei- 
ing have largest nuinbei of total uculcnts nionopohbing 
about 95 per cent of the total accidents and 50 pei cent of 
the fatal accidents The largest nuiniher of fatal accidents 
appeal in the “Food” indnstiies in iice sugar mills etc, 
and this seems due to the large number ot em^rloyees rathci 
than the ha?aidous chaiactci of the indiwitiy 

We have figures toi only a few other piovmces on this 
basis and we do not know the lelative incidence of accidents 
in the most hazaidous industries, foi e\ample, the Iron and 
Steel and Coal industnes in India 

According to Di Downey, “ Coal-ovminq leads all 
othei employments in the annual numbei of fatal and 
permanent injuiies and m the aggiegate 
Coal Mining Ao ecunomic lo^s occasioucd by woik 

cidenis 

accidents Nearly half of this total 
accident cost is attributable to falls of loof and coil, 
one-fouith to mine cais and motors, one-tenth to explo- 
sives and hoisting apparatus 

In manufactuiing indmtiies as a whole mechanical 
equipment accounts for 60 per cent of total accident cost, 
accoiding to the Pennsylvania Insmance Experience It 
would be well if similai figures foi India were also made 
available m the Factory Eeports ® 

INDUSTRIAL ACCIDENTS IN INDIA 
Behar & Orissa — 

The piovince of Behar and Orissa lequiies special 
attention in any statistical study of accidents, in Indian 


A Annual Fattoiy Report, TJ P for 1937 W G Maclcay, 

p 10 

1 Downey Ihul 
s Downey Ihid 
F 20 
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factoiies, foi the gieatest factoiy in India employing 
about 25,000 to 30 000 workcii— the Tala Steel Woiks — 
one of the laigest in the woild — is situated in this 
piovince The fiequency of iiidnstiial accidents is 
laigest m steel woiks and coal-mines l.nt coal-mines aie 
not included in the factoiy lepoits and me tieated 
scpaiately in the Repoit of the Chief Tnspectoi of Coal- 
mines to which wc must letuiii latei 

A stud^/ of industiial fucnknt i Ui lies in Behai and 
Oiissa shows that the numboi of “ Total 'Occidents ” and 
“Mean” Accidents pei 100 peisons employed have been 
steadily using between 1016 and 1018 

While the total accidents have nuintained piogiessive 
inciease between 1018 and 1922 along with the nuinbeis 
employed, the “mean” of Accidents pci 100 poisons 
employed has shown a steady decline in these yea is except 
in 1921 when the avei age was 2 51 against 166 in the 
pievious year In 1922 theie was noted a deeiease in all 
types of accidents, while in 1923 the deeiease was maiked 
specially in more seiious types ® 

This welcome deeiease in the figuies foi accidents does 
not necessarily indicate a real decrease in the iisks and 
dangers in industrial undertakings of the province, for it 
may show that the reductions are to some extent due to the 
experience gained by the old employees in the Tata plants 
which fully came into operation after 1918 Again the 
increase in the numbei of total accidents does not neces- 
sarily imply a real increase in Accidents as the improved 
reporting which was, gradually adopted after the passing 
of the Indian Workmens Compensation Act (which made 
the reporting of Accidents compulsory) must account for 
a great deal of the increase ® 

But this factor is common to all the provinces more or 


0 Beliar and Onssa Factoiy Report, 1933 
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less, and so there is not much difficulty in roughly compar- 
ing the factory accidents in vaiious provinces, though 
absence of a common basis of classification of accidents 
must piove a source of consideiable eiior The special 
conditions obtaining in Behai and Oiissa and particularly 
at the Tata Iron & Steel Company aie clearly biought into 
relief by the Chief Inspector of Factories for the province 
“ The conditions which produce accidents in the steel 
works are not paialleled by any othei factory in the 
province, noi possibly in India A 
of^’^Aowdentf’^at coiiglomeiation of many smaller factories 
Tata Works to aggregate the same numbei of employ- 

ees would not make an establishment 
resembling this in the nature of its dangers The dangers 
in the normal small factory are of kmdsi that can be counter- 
acted one by one by simple and inexpensive precautions 
(e g , unfenced machine) But the characteristic danger 
in these woiks is of another kind much moie vague and 
much more difficult to deal with It is the danger inherent 
in the combination of conditions w'hich I would place in 
the following oidei of impoitance — 

(a) The enormously high latio of ignorant labour- 

ers to the small handful of skilled and 
educated officials 

(b) The fact that in addition to the mere extent of 

the establishments its plant units aie mostly 
on a great scale of size and power 

(c) The ciicumstance that in spite of the size of 

the works and of the tracts of open country 
around them, the plant is relatively con- 
gested 


10 Behar and Orissa Factory Bepoit for 1923 (by Mr Brady) 
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Accoidiiig to Ml Bi.idy ilic Londitioiib (&) and (c) 
wliicli aie ol cl ph^bital natuie, uilieitntly dangerous as they 
aie, would not pi uduie 111 a steel woikb m Em ope and 
Ameiica a lemaikable undent late It is the fiist condi- 
tion {(i) and “ the ignuianee the obstinaey, the mutability 
and sccietivenebb ot the Indian laliouiei which biingb in 
the tno lattei conditions “ /7n scf/i' /iac/uus of a paitially 
tiainod coolic makes it diHuiilt to find out of what exactly 
he lb ignoiant and to enlighten him — In®, instability dis- 
couiageb his immediate siipeiiois fiom taking much tiouble 
ovei him, Coi when lie liab been taught the condition&i 
goveining some jiaiticiilai place oi job it is doubtful 
whethei ho will lejiay hib instiuctoi by leinaining at it, and 
111 his ohstniaci^ lie adlicies to liib iiistic customs in spite ot 
wainmgs that they endangei Ins life amongst heavy 
industiial plant ” 

A caicful and detailed study of the aveiage Accident 
Eiequency at the Tata lion & Eteel Works, Jamshedpui, 
leveals veiy high and piogicbsively 
home Kuiistics iiici Casing incidence of injuiies incuiied 

Tata° Works hj' tlic wolkeifa at this plant \^hich ib the 
laigebt mdubtiial iindei taking in India, 
employing a daily aveiage of 25,000 to 30,000 woikers 
in its vaiious clepai tincntb Accident Eiequency has 
been iisang per 1,000 woikeis between 1922 and 1926 
at an mci easing late from 2 08 in 1922 to 4 94 m 
1926 In 1927 the late lemamed constant with the 
pieceding year In 1928 thoie was a sudden use 

from 4 81 to 5 64, and m 1929, the rate tuither rose to 
6 90 accidents per niille of the workers, employed, but in 
these two. years there are certain extenuating circumstances 
due to abnormal Laboui and employment conditions due to 
the Workers’ prolonged Strike The year 1930 however 
registers a slight dcciease in accident fiequency, 6 34 per 
mille, which is a salutaiy sign of considerable improvement 
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and settled conditions “ It must be ob^eived that the 
tendency to inciease in the a\eiage of injuries per woiker 
has been veiy maikcd and progiessive on the whole, though 
theie IS a silvci lining in the clouds in the last statistical 
yeai 

The ciude total accident late has also been using iii a 
vciy maiked degree, and foi 1930 the lepoited cases of all 
tjpes of injuues in the total plant amount to 28 775, of 
those invoUing absence of less than a day 27,181 , and those 
involving lost time of 48 hours oi ovei weie 1 518, against 
a daily average employment of 18,496 opeiatives We give 
a table with some raoie details for years 1925 to 1930 — 



1926 

1026 

1927 

1928 

1920 

1930 

FATAL ACCIDENTS 







/.Total Plant 

16 

3=1 

28 

34 

10 

20 

•( Grand Total inoluding 
contractors and to'wn 
\ employees 

10 

86 

28 

24 

16 

27 

SERIOUS 40 OWE NTS 
Total Plant 

208 

27o 

261 

aou 

BOO j 

176 


The numbei of seveie accidents also indicates a steep 
use piogiessively every year during this period We 
legiet very much that the Tata Iron & Steel Co do not 
have properly corrected and classified Statistics on the 
lines for instance of the lecoids of the United States’ Steel 
Industries who prepare frequency and severity rates on 
the basis of per 1,000,000 hours of exposure According 
to labour statisticians, this is the best method of classi- 
fication '’t'he classification of the accidents by Causes is 
also not available foi the entire works according to present 
official classifications. The ordinal y numbei and fie- 
quency classification as. pi escribed by the Indian Factories 


Fitjuies biipplied by lire Tata Iron & Steel Co ’s conrteay 
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Act does not yield any uselul social data foi amelioiative 
puiposest Foi this lea&oii it is impossible to make any 
acciiiate conipaimoiis of the Tata Steel Woiks accidents 
with similai Steel Woiks in western (.oiiiitiies 

The data piescnbecl by the Indian Factoiies Act, do 
not give veiy evpiessive infoimation on the salient causes 
of accidents, and then lelative seventy We hope that 
the Government will make suitable ainendineiitb in the new 
Indian Factoiies x^ct, and tiy to appioximate to the lecom- 
mendations of the International Laboiii Ofhce of the League 
and the Committees ot the Laboui Statisticians appointed 
by the I L 0 The Tata Company howevei in view of then 
position as the leading industiial firm ol the nation, and 
also in view of the compaiative giavity and boiiousness of 
the Accident Fiequency in then Woiks should adopt moie 
scientific tabulation and classification of the Accidents 
and injuiies They should not be content with meiel} 
complying with the Government demands in this lespect 

In view of the difficulties in getting compaiable 
Statistics, it seems rathei piemature and inadvisable to 
analyse the figuies of the Tata Accidents too ciitically 
Theie is no doubt however that compaied with othei 
industiies of the Piovince, the toll of life and in 3 uries 
and economic cost due to compensation is compaiatively 
much heavy in the Tata plants That itself does not call 
foi any seveie comment foi the Iron and Steel industry is 
one of the most hazaidous industries in all countiies, and 
eveiywheie the number of injuries, and then qualitative 
severity is much more in the Steel industry than in any 
other 

The amount of pain and stiff ei mg caused in the 
steel and othei hazardous industries must indeed be 
very great, and it is the duty of society to try to reduce 
them aa much as possible in the interests of civilisation 
The economic cost of injuiies, in the case of compensable 
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mjuiies to the Tata Steel Co comes on aveiat^L to about 
Es 45,000/- annually, which is indeed a ^niall hguie foi 
the Woiks of such a va^t size But when the amount of 
the e\peiiencc lost due to the los^ of an old woiker, and 
the inci easing cost of tiaining and lesser efficiency of new 
leciuits are consideied, and the dislocation caused in tlie 
smooth woiking of the firm due to inteimption« of 
in]uied absentees nie all taken into account, the actual cost 
of accidents and in]uiies of all types (in tin case about 
29,000 repoited injuiies), must mdeod woik mit at a high 
figure As evei^ sound industi lalist must lealise this 
is not an imaginative essay in estimating the cost of 
in] lines This conclusion is patent to any peison who 
shall caie to study the facts But probably the enoLinous 
size of the plant, the dangeious nature of opeiations in the 
Steel Works, and illiteracy and instability of the laboui 
foice, and the compaiative inexipeTience of the average 
worker will make a very much ladical reduction in 
accident incidence of the Tata Works impossible We have 
alieady refeired to Mr Brady’s view about this aspect of 
the Tata plants, which bung into lelief the vaiious diffi- 
culties in mitigating the accident frequency here 

It seems however fiima facie quite possible fiom the 
experience of othei countiies to bung a very substantial 
1 eduction in accident hazard, by taking suitable and 
preventive measures aftci fully investigating the causal 
factors It isi quite a wrong view from the point of view 
of the welfare of the industiy to think that one should 
dispense with all preventive measures, and only piovide a 
contingency fund equal to the cost of compensation roughly 
payable every yeai It is a matter more of a film’s repu- 
tation for caring for its employees and social standaids, 
which the Goveininent and Society as well as the 
industrialists should watch very 3 ealously The expeiience 
of othei factories and steel plants in Euiope and 
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AmeiiLa snggcbts stiongl} Uiat any lea-^onablo cxpencli- 
iiue and measiiics ol ])icvcntivc c1lii<kLoi likely to 
lediKc the haznul and iiuiea^L the (.(unfoil oi the 
woikeis must also nicioasc the vohnitai) co-opeiation 
and loyalty of the voikcts One lag industiiahst at a 
Ciitibh Safety Confeienoe staled it emphatically that 
he coiifeideis it a wioiig policy to ontiust the duty of look- 
ing to the accidents and iniuues to the Tiuuiance institu- 
tion with whom his him weie insnied He wanted to 
attend to the iii-)uiies wheie possible himself thiough his 
own doctois This in his opinion was not only moie 
human but also quite paying, as he could in this way gain 
the pcisonal confidence and lespect and loyalty of Ins 
laboin force whose contentment would losnlt in a Inigci 
output, and foi this he was piepaied to make any invest- 
ment When we lefei to such things we iicvci imply that 
the attitude of the Tata Company has not been satisfactoiy 
towards then woikeis In fact they aie piobably the best 
employeis in India, who pay quite good wages and look to 
their labourers’ welfare, in so many admix able ways We 
aie only ref ei ring to a certain attitude which big indus- 
trialists aie tempted to acqune at times, m such matters, 
because they fail to take a long view of thing‘’i 

The authoi had ample oppoituintie®' to study laboin 
conditions at the Tata Steel Works, and to get the free 
opinions of the woikers theie, and also of studying the 
various welfaie measuies and labour conditions in other 
factoiies The Tata woikeis aie well looked aftci at least 
in the time of Mi Keenan, the piesent Geneial Manager 
The Company pays full wages to the woikeis duiiiig their 
absence fiom the first day of the accident, though the 
Indian Workmen’s Compensation Act makes it payable 
after two days have elapsed when the accident tequiies 
furthei absence due to incapacity of the worker This 
indeed means extra cost, and showa the attitude of the 



INDUSTRIAL FATIGUE, ACCIDENTS, AND WELFARE 161 

employers in approaching such questions The workers 
rarely have occasion to resort to law courts foi settlement 
ot the compensation Generally the compensations are 
paid promptly on a liberal basis 

The Tata Works have got a Safety Committee consist- 
ing of the heads of the depaitments who investigate the 
causes of accidents and decide the com- 
sotne suggestions pcusation payable Foi such a vast 
Woiu* plant one should expect an independent 

Safety and Accidents Department with 
full-time expert staff An Industrial Psychology Depait- 
ment is also indispensable for such a vast Steel Worksi, as 
much smaller firms in Europe and the United States have 
got the services of a trained staff of industrial psychologists 
and labour investigators who make it their business to 
study scientifically the conditions under which the work is 
carried on, and make suggestions likely to piove useful in 
reducing Accidents and Fatigue and incieasing the output, 
while at the same tune increasing the comfort of the 
woikeia Any such steps taken on the advice of such 
Industrial Psychologists and Research Workers have in 
almost all cases proved economically feasible, though some- 
times the results have not been decidedly encouraging 
for the first two or thiee months of experimentation 
In that case it is nothing more than a dollars and cents 
proposition 

Both the United States and the British Governments 
have got Labour Statistics Buieaux and the latter have 
had expert Committees and the Medical Research Council 
and the Industrial Fatigue Research Boaid, who have been 
engaged in studying such problems on behalf of the Govern- 
ment It is unfortunate that the Government of India 
have never moved an inch so far in making any such 
specialised studies on expert lines of the Fatigue Factors 
or accident incidence or other labour problems of national 



162 


THE ALLAHABAD UNIVERSITY STUDIES 


importance The newly started Bureau of Industrial 
Reseaich and Intelligence of the Government of India 
does not have a single specialist in industrial Economics 
01 laboui pioblems or industiial Psychology, and its scope 
and piogiamme aie altogethei misconceived In the case 
of a film of the size of the Tata Works, and in view of its 
national impoitance as the piemiei industry of the country, 
the services of some industrial psychologist and labour 
economist appeal almost indispensable, in the interests of 
the film itself Such a Reseaich woikei in industrial 
psychology must have studied the work of the Industrial 
Fatigue Research Board, and must have knowledge of 
laboui and industiial conditions m othei factories and 
mines as well as some Steel Woiks, and must have a 
thoiough theoretical grounding in Industrial Economics 
and labour pioblems We are not awaie if the Tata 
Company have already made some beginning in this 
important matter We think the study of psychological 
aspects of industrial life and work in the Departments 
like the Blast furnaces, Open-hearth and Duplex plant, 
the Tinplate and Sheet-Mills and the Merchant Mills, will 
yield most useful results, for there is a pnma facte case 
for believing that certain important processes in these 
departments appear to be of a fatiguing nature, and a 
scientific study of the possibilities of intioducing suitable 
rest-pauses must yield veiy useful results If rest-pauses 
are scientifically deteimined and introduced after expert 
study of all the factors involved, the output is sure to 
increase after some time, and the comfort of the workers 
will also be enhanced at the time The experience gained 
at the Munitions Factories and conti oiled Government 
factories during the Great War in Great Britain and other 
countries suggests that properly regulated rest-pauses 
specially in repetitive processes resulted in substantial 
increase in the output It will be, however, sheer vanity 
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on the part of the heads of the departments of a big 
enterprise like the Tata’s to believe that in spite of very 
busy distracted pie-occupations in the factory, they can 
make a competent and satisfactoiy study of the conditions 
of laboui welfare, lest-pauses, accident oi “ Fatigue 
Factors ” which requiies special knowledge ot Industrial 
Economics, Labour Problems and Industrial Psychology 
They are eminently unsuited to make a propei study of such 
questions with necessary scientific detachment and 
piecision, and all these will lequire a highly specialised 
type of knowledge The knowledge and co-operation of 
these departmental heads and industrial experts will of 
course be indispensable to these industrial psychologists, 
who should have direct dealings with the General Manager 
01 the Chief of the Factory As is quite patent from the 
experience of big industries in the West the expert 
Eesearch Staff must certainly prove a profitable investment 
to the Company in due course, — and by making suitable 
piactical suggestions about hours and rest-pauses and 
woikers’ comfort after scientific study increase the relative 
output and improve the relations between the employers 
and workers 

The Tata Steel Works are fortunate in having on 
their staff a sympathetic Labour Welfare Officei coming of 
a respectable Indian family, who is liked by the workers, 
but he appears to be understaffed One solitary welfare 
workei can hardly suffice to deal satisfactorily with laboui 
welfare questions in such a vast undertaking The sei vices 
of an industrial psychologist with some Laboui Welfare 
experts must add very appreciably to the firm’s capacity 
for looking to the welfare of the workers We hope an 
eminent industrial expert and sympathetic Head of the 
firm as Mir Keenan, at present the General Mlanager of the 
Tatas, who is ever solicitous to improve labour conditions, 
wiU do his best to consider these suggestions in the best 
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Intel ests of the Company and the Indian workeis under 
hi& charge 

The reseaitheb of Di C S Myeib and his mvesti- 
gatois at National Institute of Industnal Psychology m 
Gieat Britain, the Munition Woikeis’ Committees and the 
Industrial Fatigue Reseaich Boaid undei the Biitish 
Government as well as the evpeits in Industrial Psycho- 
logy, in many important films in \aiioub countiies, point 
only to one conclusion that no big industiial undertaking 
with a progressive and intelligent programme can afford 
to dispense with the sei vices of such Reseaich woikeis in 
Its best interests Then it is only laige establishments who 
can afford to make such expei iraents , and examples of 
piogiessive measures adopted by them as a lesult of such 
expeiimeuts should prove a beacon light to other smallei 
industries and lead to the incxease of the industiial 
prospeiity of the nation and the betteiment of the labour- 
ing classes 

These hurried suggestions are made regarding the 
possibilities in the Tata Works tentatively at the time of 
going to piess, to fill a very impoitant hiatus in this dis- 
sertation, and we propose to prepare a fuller monograph on 
the subject at a latei date 

Accidents m Bombay Presidency 

A study of the Curve foi Accidents occuinng in the 
Factories of the Bombay Piesidenoy 
shows that the average Accident Fre- 
quency has been using progressively at a 
™ alarming rate during the 

last ten years {vide Graph) The figure 
for the year 1929 showing the accident 


•WE —These pomU aie based ou the wntei b visit to the Tata Steal Works 
in 1931 foi bis leaearch study, and also eathei — Author 



Yearly accident frequency per 10,000 workers 
Factories in Bombay Presidency 1928 — 29 
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liazaid IS about six and half times as much as the accident 
frequency per worker in the year 1919 


Y 



YEARS 


(jiapli showing yeaily vaiiations m Accident irequency per 
10,000 woikers in Bombay Presidency 
(Years 1919 to 1929) 
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BOMBAY PAOrORY REPORT, 1928 & 1929 
Accidents tn Factories 



Fatal 

Tot il 

A s per lOO operative 
employed 

1919 

2b 

1021 

0 27 

1920 

33 

909 

27 

1921 

34 

1084 

31 

1922 

42 


31 

1923 

23 


23 

1924 

82 


74 

1925 

60 


84 

1926 

49 


1 04 

1927 

59 


1 1 25 

1928 

39 


1 25 

1929 

61 


1 72 


This may lie due to the constant influx of new workers 
in Bombay (and to some extent in othei Mill towns), with 
probably the highest lecord of labour 
Pruiabie Causes tumover of all the industrial towns in 
the world, owing to gieatest possible instability of the 
laboui force, paitly due to its most insanitaiy and dirtiest 
housing conditions, and to the introduction of new 
machinery without propel accommodation which should 
not be allowed by the Factory Depaitment The effect of 
long hours and absence of piopei rest-pauses may also be 
to some extent reflected in these high figures of accident 
exposure 

Compared with the classification of 1928, there 
appears to have been a fall in accidents due to belts, which 
generally occur in the apparently simple 
process of leplacing a belt One man 
was killed in replacing a very slow belt 
A belt fastener caught a bracelet he was. wearing and he 
was taken over the shafting 


13 Factory Report Bombay 1929 
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Fire-proof garments were supplied m a match factory 
to the workers Success in ammunitions factoiies at 
Kirkee in the i eduction of accidents was 
Fireproof gar ^0 special precautions taken by the 

ments and piophy x x j 

laUio injections management No fatality due to tetanus 

occurred due to accidents in the carding 
engines in the Bombay mills which shows the benehcial 
effect of depaitmental action in previous years Piophy- 
lactic injections at the hospitals foi accidents are often 
given at the hospitals, and doctors often inject immediate- 
ly aftei the accidents at the nulls 

This hurried leview of the conditions of the accident 
fiequency in Bombay suggests the impoitance of most 
vigoiousi effoits by the factory uispectoiate to minimise 
the accident hazaid, as far as possible 


n Ihid 



ITT CAUSES OF INDUSTRIAL ACCIDENTS 


The tendencies ol lai ^e-scale pi eduction aie to a 
gieat extent lesponsible toi the iiici easing fiequency of 
indubtiial accidents Eveiy new invention 
Diffloiiiiy 0 r n,nd pioce^s must he speedily adopted to 
msn''^^o afdoiv conipcte with iival industries and woikers 
envnoninont j-^r^yg often to adapt tlicniselves suddenly to 

new inventions, methods and even plants 
“ On account of the niethanic.il lut to which a machine 
must reduce its oidinaiy attendant adaptation is geneially 
not an easy thing and making allowance foi technical 
tiaining we must be prepaied foi maladiustment when 
dealing with large numbers of employees especially in 
India wheie workers do not have the icquisite technical 
training in most cases and also lack the benefits of an^ 
primal y education 

Apait from inventions and new processes, " human 
natuie as constituted cannot fully adapt itself to a 
mechanical standaid Safely to perform 
^inUaient lizards theiT work witlioiit in]ury the workers must 
economy ' think and act exactly in termsi of 

“ mechanical exigencies ” and should be as 
insensible to fatigue' “Human natuie inheiited fiom 
uncounted generations that knew not the machine does not 
possess these attributes in anything like the requisite 
degree ” as Downey rightly points out, and specially must 
this be true in the case of the Indian villager who is called 
to a factoiy with all its modern intricacies and complicat- 
ed arrangements 


* Dovnev WorLiupn’s Compensation 
^ Downey Ibtd 
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“ The common man ib neithei an i,utomatoii noi an 
animated ^lide lule His movements fall into a, natural 
rhythm, indeed, but his beat is both less 
Human organism rapid and more iriegulai than the motions 
machines With the consequence that he 
fails to remove his hand befoie the die 
descends and allows himself to be stiuilc 
by a travelling ciane It leqmres an appieciable time foi 
the led light or the wainiug gong to penetrate his con- 
sciousness and his response is apt to he tardy oi in the 
wrong direction 

Whei e hours ai e not exactly coi i esponding to psycho 
logical and neivoiis demands of the woikei, Fatigue 
ovei comes him, and his attention flags 
mSisSr “lengthening his leaction time and dimi- 
nishing his musciilai acciiiacy ” thus 
enhancing his liability to accidents Human organism is 
not peifectly ad]iistable to mechanical environment and no 
amount of training and safety measures nnd health 
impiovement can effect the requisite adiiistment “ because 
the mechanisation of industry pioceeds faster than the 
pi ocesses of habituation 

Accidents theiefoie cannot be wholly avoided The 
difficulty IS increased when the evei -widening extensions 
of machine methods bung in a constant 
he“y\vo“ed‘ of men, women and lads fiom the 

villages from entiiely opposite environ- 
ments Because of this certain risk and in3ury are pait 
of the cost of the maintenance of all mechanical industiies 
and the probability of accidents can be forecasted in any 
group of industries “ The machine technology ” uses 
stupendous forces like steam, electiicity and chemical 
agents which multiply human powei under pioper eontiol 


i lUd , p 7 

Ibid , and Thomas Oliver Occupations 
F 22 
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.Hid cause hn^ot ^\hele such contiol is lelaxed The 
woikci’s nltention iiid eneigy must closely confoim to the 
inovenient ot the vast .in ay ot matluiiei^ which is propell- 
ed b} these titanic powei agents All the movements of 
the machine and then pin pose aie haidly compiehensible 
to tlie oidmaiv woikei and on his slightest mistake may 
depend the lives of many otheis hai lenioved fiom his 
ojiei.atioiib ’ Close iiitei dependence of innumerable piocesses 
ind appaiatus is the chiet c.anse of unavoidable accidents 
“ The hidden defect of a minor pait oi the momentary 
lipse of memoiy impel ils the lives of hunch eds A lowei 
man misinteipiets an oidei and a tiaiii loaded with human 
height daslu's to destine tion Eveiy accident is ulti- 
mately tiaceablc to some act of omission ox commission, hut 
often tliese au humanly s])eaking inevitable Bioadly 
consideied m]uiies which atise are ‘ nobody s fault in a 
peisonal sense ’ Woikmen do not intend suicide neither 
do employers desne the destruction oi amputation of the 
limbs oi the laboui foice “ 

“ All intensive studies of mass statistics show that 
woik in]unes in the mam aie attiibutable to inheient 
ha/aidsi of mdustiy Most of the miuiies 
iiuhouT''* hazaids chaiacteiistic o1 each 

occupation In the most dangeioiis 
industry — t]t(> lion and Steel — six chaiacteiistic causes 
riceoiint foi 78 pei cent of total accidents — tt-svelliiig cianes 
17 per cent, woiking machines 22 pei cent and locomotive 
12 pel cent the‘-e thiee alone accounting foi 51 pei cent of 
the total In bituminous coal mines one-half of the 
accidents are due to falls of roofs and coal “ Each 
industiial employment,” says Di Downey, “ comes to have 

' Vchleii Thcorv of Business Enteipiise 

B Dovnpv Jhid , p 7 
Doivnev Ihid , 
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d piccbctcible total liazaid,” and each coiisuniable 
commodity maj be said to have “ a definite cost in liuman 
sulleiing ’ The specifically ‘ human lost ” of these cainint 
be shaied oi tiansfeiied, but the eLonounc cost of tlie 
in]uiies must be included in the costs of mdustiy and borne 
b^ the society of consumeis, in the long lun ' 

Camek of Indiisti lal Adiclents — 

Indiistiial accidents may be divided into “Picvenl 
eiasbifioation able,” “Inevitable ’ and “ Unavoidable 
We have discussed m the last section the leasons foi 
‘ inevitable ” accidents which arc due to the “ inhoicnl 
ha/aidsi” of mdustiy They aie due to the shoikomiiigs 
of human iiatuic, as measuied by the standaids of a 
mochanician Then there is anothei class “ Unavoidable " 
accidents which aie beyond human coiitiol— such as falls 
caused by eaithquakes. oi distuibed and 
avSbklccuients^ tilted sti ata 111 a mine due to unconti ollable 
causes of a geological chaiactei, accidents 
caused by lightning, heat-waves oi lueteoiic buists Theie 
IS no human leniedy foi these and oui study does, not take 
account of these accidents “ 

We aie piimanly inteiestecl in the causes ot accidents 
which aie “ ineve 7 itubh‘ ” and can be bi ought unclei coutiol 
by science oi man The Pi even table 
Accidents are an unuecessaiy diain on 
industrial finance and of late gieat atten- 
tion is being paid to the study of thou causes On account 
of the new “ efficiency movement ’ it is “ giadually foig- 
ing its way to the foiegiound” and accident pievenLion is 

8 ihid 

'> Biisco Eoouoiuus of Efhuenty 
w llni 

N h —Dr Brisco does not dislingmuh beC-neen inevitable and inavoidftble ’ 

I thought that this distinition, however crude was nceeBbarv — Author 

u Biisco llnd 
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boiiig (.oHsideied “ an impoitant duty of evoiy bubiucss- 
iiuiu ’ 

Ai,eoidi)ig to Gounaii statistu.s of Accidents, which 
Thibco considus quite ichablc 42 05 pci icnt of all 
tULideiits woic due to ‘ Unavoidable ’ iisks of indiibLiy 
and 57 95 pei cent to the negligence of einplnyeis and 
employees Aceoiding to one statistician at least 50 })ci 
cent of all accidents m the faetoiies of Ameiiea aio 
picvcntablc (Biiseo) ’’ 

Pioveiitablc Accicloiits divide themselves into — 

1 Aceidents due to subiective ni psychical changes 

induced by paitieulai tasks — like tatigue and 
oKhaustion, lack ol co-oidination 
between speed of machiiieij and museulai 
movement, flagging of attention and cIi^ai- 
ncss, iiitoxieation fiom chinks oi thugs 

2 Non-machine I y Accidents fiom exteinal 
causes not connected with the use of 
maeliineiy Defective factoiy constiuctioii, 
bad lighting tempeiatuie oi ventilation, dis- 
01 del 111 factoiies, oveiciowding of mateiials, 
blippeiy floois, absence of file pieeautions 

d Accidents mainly due to caielessne\s of t,he 
employees — ignoiance of dangei oi lack ol 
tiaining (foi which employei is paifly 
icsponsible on account of bad choice of his 
men), not using the safeguaids piovided 
loose clothing genet al ovei confidence of 
employees 

4 “ HJatluiieiy Accidents ’ oi those attiibutable 

to inadequate safeguaids and safety devices 


u ibid , p 26 d 
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5 ALcidents oi m]mies due to coutiolLiblc and 
preventable “ occupatiuiml di'^eabes 
Tliib tough classifiLutioiL also indioatc^ the 
iPdbOUb loi eoLh tlas^ of accideni'^ It 
would be bettei to take each of these eauses 
lot biief dibcubbion, and study the vaiioub 
methods huggebted to pi event then upeiation 

Noii-Maihiueiy Aooidevtb ” — 

Theie aic a laigc numbei oi aeeideutb which aie not 
attiibutable to the use of machiuciy but to the exteiual 
conditions and enviionment piovided foi its opeiation 
Factoiy Const) uctioji and dcbign is not always suited 
to the needs of a modem plant and chauges. in the plant 
and use of new inventions often lequiie 
tiuu'^an7 design diastic leuiodelling of old btiuctuies which 
is often neglected The piogiessive needs 
of the woikeib and the extension of welfaie activity 
intioduce other complications Says Miss Pi oud, “Adapta- 
tions aie made in older woiks, and although it is moie 
difficult to leinodel an old inconvenient factoiy than to 
build a convenient one, theie aie not lacking examples oi 
old factories which have been adequately adapted to the 
piogiessive needs of the woikeis Movement fiom a city 
to a subuib oi to the country is often assiociated with the 
building of a factoiy ’ “it must not be supposed/’ she 
‘■ignificantly remaiks, “ that a factoiy can be so built that 
it will be convenient foi evei Adaptations will be 
necessary with every development ” It is “ the first duty 
of a welfare depaitment ” and of a factoiy Inspectoi to, 
keep a watchful eye so that the factory “ may always be 
most convenient and comfoi table ” and ovei-ciowding of 

Watkins Intiodiictiou to Laboui Pioblems 
N B — The wntei has derived much help Iroiii Bnsio lioonorwcB of efii 
uouoy to iihich he uiakcb full acknowledgment 

n I’lond Weltaie Woik, p 267 
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mtieliinciy and niateiials nia) be avoided — all oP yIucIi 
Avould iiidiiectl> deciease the nnmbei of mimies'’ 

In India wheic lapid ihanges in uiachmciy aic 
lociuiied AVith mcic-asing size of the plant bucli defects ajo 
common and often lead to laigo numbei ot 
siuicUuai dciecis iLLiduits We find in the Bombay Faetoiy 
m factoues Repoit 1 M 23 that of a total ot 82 fatal 

in] lilies 30 deaths weie caused by “ Collup'^e^ At an 
cnquiiy hold into this stiuctuial collapse at the Ahmcda- 
had Mill, It was louiid that “the expansions in the mill 
some ycais ago placed an oveiload on the oiiginal end wall 
n huh was coiivei ted into a paity wall while last non 
coluiniis wcie oveiloaded ’ and “ the eflect of the vibiation 
of a shaft penetiating an aich was the oiiginal cause of 
mishap ’ At a second null “ an additional stoiey had 
l)ccn loceiitly added and the walls oJ the extension 

wciG built of extiemely pooi conciete and ciacks had 
developed uiidei the gliders"” 

The leniedics suggested aie that dose examination of 
stiuctuies must be insisted upon, and the municipal laws 
must be wide enough to control the election 
of buildings in an industiial aiea The 
municipal authoiities must siubmit plans 
of a pioposcd factoiy foi the appioval of the Factoiy 
in&pec'toi and its use should duly be allowed when he has 
fully approved the constiuctioii as sate The employeis 
must in cveiy case be dcbaiicd fioin making diastic changes 
in the size of the plant without the ccitificatc of the 
Factoiy Iiispectoi about the fitness of the buildings of the 
factoiy 


Ihal pp 257—69 

Ifepoit, 192<t, hombay 
1’’ Ibid , page 18 
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Foot Liqhtiuq and lentdatwn and qendal ddo/da — 

Pool ]iohtiiig of looms and coiners and passages often 
loicls to many avoidable accidents A false step in i daik 
passage-wav often means seiious oi fatal 
irupoxtanoe of accidents as lapidly i evolving slialts and 
iicfoiies “ high-speed belts are in motion in some 
“passage-ways’ Duty windows and 
dll tv walls make a looni darker Every stairway passage 
01 platfoim must be well-lighted and in cloudv days there 
should be aitihcial light Normal capacity accoiding to 
Brisco increased 20 poi cent if woikeis changed fiom badly 
lighted to well-lighted conditions Di Vcinon obseived 
in the munition lactones that on an average the night 
accidents were 17 pei cent moie than day accidents i'' 
Light IS thus a piime necessity foi eflicient cifanlinnss and 
ordp) in factories, are essential foi accident prevention 
Tools wmste mateiial and new pioducts 
fadones° * ^ ^ and goods 111 process of manufactiiic must 

not be allowed to littei the floois, otherwise 
theie IS danger of accidents An employee may tup ovei 
them and get iniuiy from a fall, oi being thiown against 
moving machineiy The oidei and cleanliness of the Foul 
Shops lb an ideal of factoiy ariangement, woikeis must be 
seveiely disciplined foi thi owing tools oi matei nls in aisles 
01 under moving machinei} ‘ Oidei is the first law for 
efficient work ’ and accident prevention 

Bad ventilation increases fatigue and causes accidents 
mdiiectly In Indian factor les ventilation is seldom 
sufficient and workeis also caie little for it 
Bad ventilation ot the iiiost noticeable features of the 

vLtdation^’ system Shops IS their “ Hollow-cokwin 

in Ford woiksbops ai7 -ctt culdtion ” It consists “in 


18 Blispo 7 hid , pp 269-260, Liglits must not be eithei too 
strong' 01 flickering as both are dangeioiis 

Vpinon Himnn factor in industiy , I L E , XIII, p 681 
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]7b 

the avoid.mce ol all in pi})os gamed by making all 
inside flooi-snppoitmg Lnhnnns hollow with eithei one 

01 two openings in each holhm lolunni ncai the ceiling 
nl each iroin eich cohinin nimopcning l)eing covcied 
by an individual danipei ’ The dampei legiilates the 
supply of ill m all the hinldmgs ind an dehvei^ is 
peifectly appoi tinned and dneited as leqiined The 
coliiinii openings lake an at If inches vvatei piessuie at 
the to]i fiom “ in -conditions units The device seems 
suitable foi big Indian factoiies 

Experts say that the an must move <it the into of 

2 'i ft pel tninnle In Illinois the Ian pi ovules toi 1800 

til ft of an pel horn loi each poison 
and the windon and rlooi siiaoe on the 
outside must he 1/8 of the flooi sjince, and 
these aie piononnoed as satuifactoi y minima bj expeits 
The minimnin “ space allowance ” pei person should be at 
2^ cu ft in daylight and 400 cii ft in aitificial lights 
As Pigou has lightly insisted minima for working 
envnonment and conditions must be fixed in all impoitant 
matteis of national contein and he specially consideis this 
pn nciple applicable to woiking conditions in factoiies 
Then tlieie lemains the question of tem pruttxu p It 
IS only sintalile tempei atm e which enables the workei to do 
his pib efficiently m ynopci fiaine of nimd 
Tempoiatine m In cases ot too high aiid too low tempei a- 

factouet, anil acci i i i i l 

iieuts tuie his wolk is impeded and he cannot 

meet the precise need®- of the machine 
operations, thus lendeimg himself open to in-juiies due to 
inattention oi fatigue Dr Haldane discussing the psy- 

2‘' Ford Methods and Ford shops — Arnold and Fanrote, p 389 
2' Foi all these estimates I am indebted to Dr Brisco’s excellent 
discussion 1 1(1 p chapteiR 

22 Pigou Lectiiies on Housing (Manchester Universitv, 1913) 
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chological effects of various tempei atuies says 80 degree F 
with moderate humidity and 70 degree F with high 
humidity cause depression, dizziness and headache and as 
these are the ranges of temperatuie in many parts of India 
where industries are worked, gieat .attention must be paid 
in India to cooling apparatus being used in hotter p.irts 
to ensure efficient work .and least possible accidents The 
“best working temperatuie” is iound to be 65 to 70 
degree F with an aveiage humidity of 60 to 70 per 
cent“ 

In the U P the “ Kata Thermometer ” or comfort- 
meter invented by Leonard Hill has been presciibed to be 
used in factories for measuiing the 
relative cooling powei of the aii, and for 
keeping readings everyday and leadings 
are often checked, but “ ventilating, cooling and humidi- 
fying plants ” are necessary in all large tiopical countries 
like India® Conditions in India are far fiom satis- 
factory 

It IS gratifying to note that Ahmedahad has re- 
cognised the need of “ eflhcient ventilating and cooling 
arrangements to neutralise the trying 
Cooling and climatic conditions of that centre ” The 
humidifying ap rgasou IS ascribed to the inci easing realisa- 

paratns in cotton p -< k j. s 

miUs tion by the management of the effects of 

these improvements in seeming “ a moie 
contented labour foice,” and an “ increased production 


23 Osboive and Ypinon m tbeir experiments at two large shell 
and fuse factories during the war found by a long study for 9 to 
12 months that least number of accidents occurred at a temperature 
of 65 degree F to 69 degree F , I L R , IS 6 679 
2-5 U P Factory Report, 1927, p 6 
25 Factory Report, 1927, Bombay, pp 7-8 and 1929 
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The mills in Shola'pia have installed seveial special 
ventilating cooling and humidifying plants that have 
almost revolutionised the woiking condi- 
codiing ami re tioiis fiom the point of view of comfoit 
The impoitancc of hyqioniptpj lecoid^ and 
temjypiatuie recoid<^ cannot be too much 
emphasised and a ceitain standaid of tempeiatuie should 
be jjiescnbed m each city foi vaiious industries to ensure 
the minimum of accidents We have emphasised the 
importance of tempeiature specially foi India, as high 
tempeiatuie is geneially expected to bung exhaustion 
soonei and aftect the piecision of movements thus causing 
a lai ge numbei of pi eventable accidents. 

Slippeiy tioois and duty conditions otten cause falls 
of pel sons and their getting entangled in belts, pulleys or 
Slippery floors, moving macluiieiy and must be carefully 
avoided in all corneis of the factory 

Eveiy factory must be equipped with fiie-fighting 
machinery Fires cause huge losses and fatal accidents in 
all countries, and in India hres in cotton 
Pile precautions factories are common In Iron and Steel 
nulls gieat danger from fiie may lesult and 
cause many accidents 

Section 16 of the Indian Factoues Act lequiies each 
fnctoiy to be provided with reasonable means, of escape 
from fire and the Factory Inspector can 
^nidiaii lequiie the introduction of any specified 

pioviBiouB devices oi measures in factoues Under 

section 15 the doois of new factories should 
open outwards Smoking is also prohibited as well as the 
use of naked light inside a factory, (Penalty Rs 200 for 
offence under each) near “ any inflammable material ” 
But smoking must be entiiely piohibited by woikers and 


20 ihid 
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supeiintendents inside a factoiy by legislation, specially in 
Textile factories Old fdctoiies must also be required to 
meet the minimum requirements as soon as possible 
Losses from file in America reached the enoimous figure 
of $225,000,000 m 1912 in spite of many file devices adopt- 
ed in that country Many of these fires are preventable 
and if all possible devices which can be economically 
adopted aie enforced, many of the fire accidents will 
diminish to a very small figure 
How fo prevent The pi oblem of file prevention coiisists 

fires ? q£ 

1 Preventing the uiigin ot fires 

2 Putting out fires aftei they occui, 

3 Preventing the spread of fires 
Combustion is the process whereby substances oi indi- 
vidual constituents combine with oxygen and become 
oxidised with the liberation of heat Decomposition is 
slow combustion Spontaneous combustion is the cause of 
many fires which is mysteiious because it is possible with- 
out any external heat Such spontaneous fires occur often 
in cotton and woollen mills The fibrous, porous and 
finely made materials favour spontaneous combustion 
because they are always saturated with oxygen Oils and 
fats saturated with carbons and oxygen have a tendency to 
spontaneous combustion Therefore oil-soaked materials 
must not be allowed m any factory except in fii e-proof 
non baskets closed from outside Damp hay, wet excelsioi 
lags, stiaw, all favour oxidation and produce spontaneous 
Ignition Therefore all these and rubbish of all kinds 
must be penalised in a factoiy under Indian Factories. Act 
to prevent the origin of fires for which theie is no piovision 
yet 

“ Openings (in sheathed walls) should all be closed so 
as to prevent their acting as file carriers. Sheathed walls 
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are dangerous ” Piesence of suspended dust also pioduces 
combustion and dusts of all kinds sliould be removed from 
factory ceilings, walls and floois Automatic file alarnis 
should be piovided to wain the file depaitment and elednc 
theimo^taU should be corapulsoiy in textile factories 
Pneumatic thermostats aie also used and both give alarms 
at a sudden use of temperature “ Safety mlva ” and 
“ manual alann hocueb ” aie other useful devices for detect- 
ing fires®'’ 

Pile dulls and fiie patiols at least once a week as 
suggested by the Iiidubtrial Safety Smvey should be made 
compulsoiy as likely to minimise accidents, fiom fire during 
work Watching efiicieutly is very iiccessaiy and 
‘ Portable watch clocks ' lecoiding louiids or stationary 
watch clocks aic veiy useful 

Por prevention of fires “ automatic spiinkleis. ” aio 
generally used, but the most efficient one accoiding to 
Di Brisco IS John Kenlon’s “ Automatic spimklei 
system ” which kills fire in its incipiency According to 
one expert 90 pei cent of fires in buildings equipped with 
automatic spiinkleis can be held in check, if they aie 
properly installed Pertoiated sprinklers (pipe) and fiie 
pails 01 bucket tanks as used in Indian mills are not so 
efiacient and also ciude devices to meet fires 

It is also possible to confine a fire to a limited space 
There aie fire-pioof buildings, “walls of brick, stone, 
cement oi metal with floors of cement, stone 
01 brick, with partitions of ceilings, 
windows, trims and doors of metal oi file 


P (303 Briaco Ibid (These technical “hre” details are 
based on Brisco’s excellent discussion) 

Also vide Watkins Labour Problems 
In the discussion of Pire Prevention, I have iieely borrowed 
irom Brisco and Downey to whom all acknowledgments are made 
— Aiitlwi 
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lesistmg mateiial, and with stairways ot stone oi metal 
enclosed by fire-proof walls These buildings should be 
provided with sprinklers, standpipes and chemital extin- 
guishers Such buildings will i educe the fine loss to a 
minimum and prevent heavy tolls of most seiious accidents 
A wooden stairway is a danger to pioperty and life and it 
must be prohibited in all Indian factoiios inside and out- 
side as well Theie has developed a science of “fire 
piotection ” which deserves caieful study by all 
industrialists 

icoidenti mainly due to the carelessness of the 
em'ployees — 

Lack of tiaining has already been suggested as one of 
the leasons for causing premature fatigue The value of 
a good technical education cannot be 
coreiessnoss exaggerated asi a preventive of industrial 
dents accidents Experience and tiaming 
increase the precision of movements and 
then regularity and also increase the attention and inteiest 
of the worker on account of his understanding of the 
meaning of his operation and its true function in the whole 
scheme He is therefore less likely to receive in 3 uries 
provided other conditions aie good 

Dr H M Vernon ascribesi about 90 per cent of the 
total accidents to “ some sort of caielessnesa” which is a 
veiy rough classification covering various items of caielesa- 
ness This is evidently an overestimate Loose cloth- 
ing IS obviously most dangerous and must bo stiictly prohi- 
bited Tlieie IS every temptation to use it in Indian 
summers and it is common in Indian factoiies 


Y ei uon Huuidii I actoi m iiidustrial AccidentB (I L R , 


ZIII) 
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Woilman\ intnpei lence at the ]ob mciedses the 
liability to atcidcDts The following hguies from the 
CKpeiience of 88 Illinois films establish the 
Inexperience close connection between the length of 

anotbei factor in , i x -v/. 

accidents service and accidents 15 pei cent of 

woiking population in Illinois incuiied 
bO pel cent of total accidents when they had less than 6 
months’ expeiience In anothei study of 1000 women 
workeis, those with one month’s e\peiicnee in 3 uied 18 pei 
cent, those with less than 6 months’ expeiience injuied 
50 per cent, and about 65 per cent of the total m-juied had 
less than one year’s expeiience The etfect of inexpeiienco 
on total accidents must be inoie conspicuous in India 
where illiteiacy reigns supieme “ Some technical train- 
ing and “practice” classes must be made compulsoij/ to 
give the workers “machine sense” “ Dummy -machines” 
have also pioved useful in some countiies foi this purpose 
Ignorance and bad training apart, “ false 3 udg- 
ments ” in the industrial world aie fiuitful causes of 
,udgm.nts ‘^'Ccidents “On the one hand” says 
imd overoonfi Pigou “ woikiuen overestimate the advan- 

dence ° i i 

tages of the dangeious, unhealthy and 
fluctuating trades as against sate, wholesome, steady tiades 
and on the other hand they ovet estimate the advantages of 
trades which yield a large immediate wage asi against 
tiades which yield a smaller immediate wage and more 
training The reason for these forms of overestimate is 
lack of long vision and failure to see the ultimate effects 
Dangers of accidents are not seen due to “ oue; confidence 
and a subconscious sentiment inheient in most men that 
they peisonally aie somehow supeiior to the “ aveiage ” 
man situated similarly to themselves They do not need 

30 Report o± Illinois Industrial Survey, 1918, quoted by 
W atkins 

31 Watkins Labour Problems, p 602 

3ii Pigou Economics of Welfare, 1920 edition, p 661 
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the machinery to be fenced, then constitution is not so 
feeble as to be aftected by bad conditions This spiiit of 
“ humgadocw" and a geneial belief in theii own “ good 
fortune ” cause many accidents - 


Machnieiy AccidenU 


According to expeit opinions of Dr H M Vernon 
and Watkins most of the accidents aie due to caielessness 


and lack of propei appieciation of dangeis 
Genejai causes Geneial confidence of woikers in their 
cLe“'“'o“*" young super-Doimal skill and good foitune 
makes them oblivious of most dangers and 
accidents in the extra-hazardous indns- 
tiies''’’ Those resoiting to dangerous trades and iisky 
industries are as Downey proves “ in the piime of life ” 
and their youthful exuberance often leads them astray 
Lack of judgment and forethought coupled with inexperi- 
ence and lack of training in this group in many cases 
leads to indiscretion at the jobs and accidents thus inciease 
enormously 

‘ ‘ Nearly all the factors are ultimately human in 
origin but it is useful to draw a distinction between those 
which are due directly to the subject who 
suffeis the accident because of his own 
caielessness, lack of knowledge or lack of skill and those 
which are caused indirectly by his employer or some one 
else in authority because of the danger ous. conditions in 
which he carries on his work Accidents due to unguarded 
machinery would fall in this class but probably they foim 
but a small portion of the whole ”■'“ 


■*3 Pigo\i Economics of Welfare and H M Vernon Human 
Factor and Industrial Accidents, I L Eeview, Vol 13 (6th May, 
1926), p 674 

V' Douney ibid, 

Jhid. 
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Out of 162 154 factoiy and woikshop accidents m 
Oreat Biitain only 53,941 or a time! of the whole were 
ittnbuted to vtaclnneiy, and not more than 
f»( ^aow^ 35 pel cent of these machmeiy accidents 
Biitim " ^ weie caused by ibsence of safeguaids 

“ Hence it was concluded that the piovi- 
sion of moie adequate safeguaids could be expected to 
cause a i eduction of not moie than 10 pei cent in the 
accident late The leniaindei of 90 per cent weie due to 
inexpeuence, inattention or inappieciation of danger — 
which aie difhciilt to disentangle fiom each other ” 
Statistics have cleaily pioved that machmeiy accidents are 
less than of the total and they aie “ piobably the more 
seiioiis cases,” theiefore leceiving special attention of in- 
spectois An examination of the latest Bombay and the 
United Provinces factory leports shows the same tendency 
in India but as safeguards and devices, have not been yet 
so widely adopted in India the number of machinery 
accidents is much greater in India 

“ The first and most urgent work of the inspectors is 
to bring constant pieseuie to bear with a view to improve 
standards of safeguards and safety 
lufiueiice of One of the methods of achieving tills ob]ect 
factoiy inspodoiate a. agreements” between employ- 

nicuieutfl gyg wolkeis defining the safety 

measures to be adopted and mutual obliga- 
tions of the parties concerned like the Sheffield Bolling 
Mills Agreement Tins is not the case in India but if 
it IS found practicable to adopt this system, it would be 
useful in lemindmg operatives of their duties and increase 
the use of safeguards and devices often neglected by 
woikeis 

Bellhoitse Factory Eeport, Great Britain, 1918 
31 Animal Eeport, Cliief Inspector of Factories, Great Britain, 
1922 (I L E Vol 9, 667) 
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The problem of Factory Inspection leceived special 
attention at the 5th session of the Inter national Laboui 
Conference which defined it‘-, sphere of 
Efficiency of the action One of the recommendations of the 

factory mspec 

torate coniereiice was to appoint only those as 

factory inspectors who were technical 
experts “ that in view of the difficult scientific and techni- 
cal questions which arise under the conditions of modern 
industry in connection with processes involving the use of 
dangerous mateiials, the lemoval of in]uiious dust and 
gases, the use of electrical plant and other matters it is 
essential that experts having competent medical, engineer- 
ing, electrical or other scientific training and experience 
should be employed by the state for dealing with such 
problems ” 

But one difficulty is to ensure that geneial technical 
training of inspectors however thorough may keep pace with 
continual changes in technical processes in 
tions^ ° increasing specialisation In course of 

time therefore it may be necessary to carry 
technical specialisation in the inspectorate to a much 
higher point than is generally found necessary at present 
The number of the inspectorate must not be unduly 
increased to have too many and repeated visits of the same 
factory by different inspectors The creation of a Spenal 
Health Service is very desiiable The employer is protect- 
ed by one of these recommendations from “ disclosing the 
industrial secrets ” Inspection is also permitted by 
accident insurance institutes interested in the factories 
In India the technical qualifications of inspectors are 
generally good, but few of them have any medical experi- 
ence which IS desirable Women inspectors are few, and 
they should be specially charged to inspect factories with 
a laige number of women workers Industrial diseases 
are seldom emphasised in India probably because of the 
P 24 
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medical inevpeiience of the inspectorate There is a most 
regrettable lack of propei co-ordination and unifoimity 
between the tictoiy inspection and reporting in various 
piovmces due to the w.int of a Chief Inspector of Mines 
foi the whole of India as theie is one for the whole of 
Cleat Biitain The gieat impoitance of a Chief 
Inspectoi for the whole India cannot be too highly 
empha^ased 
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Tasks in various industries are not scientifically 
planned and adapted to the capacity of each woikei, and 
hours are arbitrarily fixed l^y employers oi 
and'accldents^'^'*” ^y legislation The tendency in all indus- 
trial countries has been to attempt a 
gradual reduction of working houis Still hours are 
considered too long by many students and it has been 
definitely suggested by Schulze-Gavernitz and some others 
that industrial efficiency and pioductivity even will 
increase by a reduction of hours * 

Let me quote the latest example, that of Soviet Russia, 
and examine the effect of i educed houis on productivity 
The 12 and 14 hour day of pre-revolu- 
tionaiy Russia was abolished immediately 
by the Soviet Government and 8 and 7 
houis for day and night workers were pi escribed as 
maaitma for manual woik, and 5 and 6 houis maaima foi 
night and intellectual workers, with a weekly rest for all 
workers of uninterrupted 42 hours ^ This is a most 
astounding and vast expel iment of reduced hours by a 
whole nation, if we accept the facts substantiated by 
Haidy and Nearing A foitnig^itly annual vacation with 
full pay after months’ woik i& also prescribed and ovei- 
t%me is ordinarily not permitted Yet the “index of 
pioductivity,” 100 in 1922, rose to about 210 in 1926 if 
figures aie correctly given, which allowing foi other changes 


1 Hobson Evolution of Modern Capitalism 

2 Hardy and Scott Nearing “ Economic Organisation of the 
Soviet Union,” 19S7 (page 170) 
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ol scientific pL'iiming, is neveithelebb marvellous and 
bpcaksi much in lavoui of i educed working hours'* 

Long houis and absence of lelaxation must lesult in 
fatigue, exhaubtion and flagging of attention and each of 
these obviously tends to iiiciease the pobsibility and fie- 
quency of accidents Long houis aie positively injurious 
beyond a ceitain point in their eftecl on the total output as 
was found out in England by many indubtiialists duiing 
the War 

“After the hist feveiish lush it was found that in 
at least two impoitant distncts (Leeds and Glasgow) 
einployeib lefubed to allow oveitime even 
Bud eiieois ol tliough the men weie willing to work ” 

limj, houis on out , 

put ihe expel leiice ol a crown factory is said 

to be that “ any lengthening of the day beyond 
6 pm and a total of 8| hums’ work daily, exhausts 
the workers and la of no advantage in iiici easing output 

it wab found by a wholesale clothiei 
examples® ‘ ® ^ employing a thousand women on Govern- 

ment contracts that any work beyond Bam, 
to 8 p M , “is quite useless, it exhausts the woikers and 
does not pay Another factory with 2000 women and girls 
IS quoted by the Eactoiy Inspector in 1911 as reducing the 
hours fiom 7 — 6 to 8 — 5 and “ output remained the same 
“ This firm have been woiking overtime continuously for 
some months ” a farm is quoted reporting, “ but have found 
it absolutely necessary to stop it foi a week as the strain 


■5 /bid See tlie diagiam ou p 171 on “Dynamics of Pio- 
ductivity (Hardy and IN earing /bid ) 

N B — In view ol conflicting evidence it is not sale to lely on the facts about 
file conditions in the Soviets for any scientific conclusions, despite the valuable 
testimony of the learned aiithoia though economic progress of modem Bussia js 
undoubted 

' Proud Wellaie Work, p 152 
5 Paotory luspectoia’ Eeport, 1914, Great Britain 
0 Ibid , p 67 
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was becoming too gicat and tlie numbei absent thiongh 
illness n as so laige 

Similar things happened m the woollen and worsted 
industiy We have theiePoie good giound for concluding 
that long honrs and oveitiine aie geneially injuiious to 
total output, after a certain 'point and aie positively 
harmful by causing the nervous, exhaustion of the woikeis 
They inciease their liability to accidents and make them 
moie pi one to diseases If the hours are long and theie 
aie no propei rest pauses workeis are found staying longer 
in dirty latiines to lecuperate fiom the effects of 
exhaustion “ That they do sometimes stay longei in these 
places than necessary, is of course well known to me, but 
to my thinking it only shows how great the stiain is on 
women and giils that they should desire rest so obtained 
‘ It IS normally cheaper foi an employer to run his 
machine 9 hours instead of 10 foi the same output ” but 
the effect of short hours, on workers depends on the absence 
of speeding up, and a provision of propei lest pauses 
‘ It IS inconceivable ’ says Miss Pioud, “that with 
properly ad]usted inteivals foi ies.t it is less strain foi a 
workei to pioduce the same quantity m 
Bfiects ot Eati a uine-houi day than in a ten-hour day 
stiLnof aenatwr Excessive Strain fatigue and neivous 
exhaus.tion have a bad effect in worker’s 
efficiency and national pioductivity in which the employers, 
employees and the nation aie all interested As these 
causes increase accidents and human loss, employeis are 
made to compensate at great cost for the extia injuiies 
beyond the normal limit, suffering huge economic loss which 
they shift to the community The community must there- 
foie see that accidents aie kept at the lowest possible point 


7 Ihid 

8 kactory Inspectors’ Report, Great Riitain, 1915, p 81 
“ Proud Welfare Work, 
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by enforcing as shoit houis iii mdusfciies as possible and 
provide pinpei rest pauses and limits of o^eitime 

Fatirfiir and ecchau'^tion Fatigue is “ a sensation, the 
icanlt of woik earned beyond the capabilities of oiganism ” 
All musculai movement causes “ oxida- 
tion” which thiows toxic impuiities of a 
poisonous chaiactei into the blood Aftei 
a ceitain point fuithei addition of these is in^uiious and 
a feeling of fatigue is natuie’s signal “to cease the 
accumulation ol fuithei waste pioducts ’ If this warning 
IS not heeded and “movement’ is continued exhaustion 
01 ovei tatiguc follows and death may come in at a fuithei 
stage Exhaustion makes the muscles immediately 
“ iigid ” and “ putiification staits ” “ Woik is peifoimed 
at the expense of nutiients stoied within the muscles and 
of oxygen absoibed fiom the blood ” and when this leserve 
force IS consumed precaution to lestoie the leserve force 
by sufficient recuperation is essential 

“ The toxic impurities produced duiing work circulate 
in the blood and act upon the neive endings in muscles and 
upon the grey matter of the brain They 
diminish the coiiti actibility of the muscles 
and rendei them less responsive to nerve 
stimuli by poisoning the laige nerve cells m the gicy 
matter of the biain The icsiilt is tliat attention flags 
and the ihythm of movement becomes less regular 
“ Headache is the sign of biain fatigue and sleepiness that 
of the physical” and both these aie suio to increase the 
number of accidents 

Eatiguc reduces the power of the biain to ‘ lemit 
volitional impulses ” and hands and fingers easily slip into 
dangerous portions of the machinery causing serious 
injuries to limbs which leads to enormous compensation 
claims (For the loss of hand, the equitable compensation 

15iiac.o Ecouoniica ot Efficiency, pp 180 — 88 



INDU&TBIAL FATIGUE, ACCIDENTS, AND WELFARE 191 


lb said to be 50 per cent of wages as the rate for life 
pension The flagging of attention diminishes precision 
of movements and is one of the gieat causes of accident 
“ Theie is an immediate relation” says Di Biibco 
“ between fatigue and mdustiial accidents Experts have 
pi oven that the gieatest number of accidents occui between 
10 and 11 m the moining and 3 .and 4 in the alteinoon ”” 
]ust when workeis aie a little ovei the middle of the work 
spell 

“Long houis and overfatigue aie two important 
factors of inefficiency and leading causes of accidents 

" Hpi'f'ihnq-iq') ” the lesiilt of Tayloiism or 
piece-wolk and oveitime bonuses is sine to 
bung fatigue and exhaustion without 
proper precautions’’ and they aie likely to increase 
accidents, and inefficiency also in some cases as was 
Biitain’s experience dining the War “Scientific 
management” and overtime must therefoie be kept within 
strictest limits if accidents are to be leduced 

Hon to diminish fatigue ? The body purges itself of 
toxic impuritie°i duiing repose and if scientifically regu- 
lated lest pauses aie provided the toxic 
accumulations are noimally burned up by 
“ oxygen brought tiom the blood excreted 
by the kidneys, destroyed by the livei and cast off from 
the body through the lungs ’’’’ An impoitant factor in 
efficiency and accident pievention is piecautions “to make 
certain that recoveiy through lest is complete ” 

The efficient cycle should be, work to the period of 
sensation of fatigue and sufficient rest to lepan the body 

n Downey Ibid , p 52, Schedule 

Brisco Economics of Effniency, p 82 
13 Ibid,, p 188 
w Ibid , p 263 

15 Pigou Economics of Welfare 
18 Factory Inspection Eeport, 1914, G B 
Brisco p 183 
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of its losses Eelaiation and amusement aie impoitant 
tactois 111 incieasmg elticiemy and the powei of lesistance 
to the toxic impniities Tiaiiiing and technical education 
of the woikei also inci eases this lesistance powei and 
postpones the “ point ol fatigue by increasing the 
ability to work longei 

It IS haid in many cases to distinguish between leal 
(tvd fahe fatigue William James says “We live subject 
to airest by degrees of fatigue which we 
w au.i false habit to obey Most 

of us may learn to push the barriers 
fuither off and to live in peifect comfort on much higher 
levels of powei Many persons acqune the habit of 

easy suirendei to fatigue, and tiaining will piwh the 
barrier further 

Periods of work and relaxation must be ai tanged in 
the right cycle by a careful study of the climate, the nature 
intensity and environment of work and the racial qualities 
of the workers and no hard and fast rules can be laid 
down Everything done to reduce fatigue like good sitting 
arrangement when woik peimits it and delivery of suffi- 
cient tools, and materials direct to the woiker by 
jyutomatic feeds, should be encouraged It is likely to 
impiove his productivity and lessen chances of accidents 
Anything which tends to bring lack of co~oi dmation 
'between the sfeed of maohineiy and the 'precision of 
muwular movement will tend to increase accidentsi 

Alcohol and btimulants as antidotes to fatigue are 
commonly justified by ignorant woikeis and in India the 
curse of tobacco is also rampant foi 
similar beliefs But these stimulants do 
not increase resistance to the toxic 
impurities but really dimmish it The use of toddy and 

18 llnd , p 183 

18 William James “ Energies of Man ” (An essay) 
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aiiack in Madias has been found to have a deteiioiating 
cftect and its sale about the factoiy has been lately stopped 
by the Welfaic Committee of the Buckingham and 
Carnatic Mills Stimulantb goneially speaking diminish 
efficiency whatevei the belief of the woikeis They onl') 
liave a psychological value to ceitain extent and in most 
cases tend to diminish the fatigue-i existing power and 
then pioductive efficienc’y 

The sensation of fatigue may tempoiaiily be dnvon 
away by di inks — alcohol toddy, beei , etc — but it is in the 
end a gicatei diain on the leseive foice as is proved fiom 
the pi oti acted eNpeiiments of Di Voionaraa published in 
the IL E Stimulants aie like a whip in that theA urge 
on the muscles and cause inoie lapid eonti action '* The 
evtia diain resulting from dunks lequiies a longer period 
of recupeiation to drive fatigue and the woikei is often 
put in an abnormal frame of mind “ cxusing uncertain 
musciilai contiol ” it “ frequently leads directly to 
accidents and in]uiies”® 

The "efficiency ” movement has put a ban on the use 
of alcoholic dunks in oi about a factoiy According to 
some authorities, beei and certain other types of liquor 
stimulants aie not positively iniurious it taken m 
" moderate ’ quantities But this " model ate ’ dose often 
proves illusory in practice and is seldom adhered to Tn 
any case it is almost safe to say that most of the liquor 
stimulants seem in no way positively uselul m then effect 
on the neives and physical strength of the worker, though 
they may not be positively’^ harmful in their immediate 
r esiilts 

2^ Buckingkaiu and Carmtii Mills, Msdns Eppoit nn Wel- 
lire Work, 1927, p 4 

21 Brisco “Economics of Efficiencv” ind ILB , 1927, — 
article by' Dr Vernon 

22 Brisco Ihid , Chapter on “Working Conditions ” 

F 25 
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Tobacco and “ thaui^ ’ and “ qnnjd mubt be 
staidly pi ohibited inside all Indian lactones Tenpieianie 
lettuieb and clubs and the ]novisinn nl 
flieap noinisliing leCiesliments will ton- 
sideiably nuieasc the efficiency ot the 
Indian woikeis and lemovc the'^e bad habits in so lai as 
they aip dne to ignoiance to a gieat evtent 

THE PROBLEM OF FATICHIE, IN RELATION TO 
IND U STRIA L EFFK 7 ENCY IND C I VS i - 
riON OF 4(TTDENTS 

The phenomenon commonly known as fatigue has an 
intimate cansnl relation with indnstnal accidents and 
theiefore has serious i cperciissions on 
hnn'’^tripwienti”’ mdiistiial efficieiic} In fact the study of 
indnstnal accidents in its psychological 
aspects IS in the main concerned with investigations into 
the causes of fatigue and its leactions on the woiking 
capacity of the labouieis Theiefore some discussion of 
the phenomena known vaguely in popular pailance as 
fatigue” and “ efficiencv ” is necessaiy m oidei to 
appieciate pioperly the problem of Accidents 

Fatigue may be consideied as a physiological or as a 
psychological factoi , but the initial basis of fatigue is 
physiological, and its psychic effects which mai a worker’s 
efficiency are the sequel of the physiological changes which 
induce fatigue in the woiking oiganism 

To undei stand the phvbiological structure or 
“ chemistry” of fatigue we must know something of the 
functions of the body and the chemical 
changes which appear internally while the 
body is engaged in activity “ The stiuc- 
tuial basis of all tissue muscular, nervous or connective 
IS the cell, and the life of the tissue consists in chemical 
combination of protoplasm oi substance of the tissue cells 
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^Mtll lliL iiutiiiiAc uiatciials dciivcd fioin Jood slull':, and 
tho oxvgcn of the an The dcsLiuctivc piopeitv of the 
cell that indeed A\hidi makes it living is the powci oi 
taking to itself and conveiting to its own substance 
niateiials which aie not living 

This double pioce&s the casting olt and woikiug up, 
goes on simultaneously as Sir Michael Fos,tei, nine 
giaphicdlly descnlied, “ some of the capital of the living 
mateiial is always being spent, changed into dead waste, 
some of tho new food is always being uiisecl into living 
capital’”^ Theie aie theicfoie tevo conti adictoi y pioccsses 
— assimilation oi Anabolism and dissimilation oi 
Katabolism The combination of Lhe«e tivo processes in 
ceituin ways lesults in Metabolism oi liie process which 
is theoietically the losult of an equilibiium “It is in 
these metabolic changes and the distni bailees in metabolic 
balance that we must tuin foi a tine explanation foi the 
phenomenon of Fatigue ” 

“ As soon as metabolic balance is. destioycd, the 
oiganism becomes clogged with its own poisons oxh.uistioii 
lesults and health is impaned The physiolugical noimal 
phenomenon of fatigue becomes, pathological oi abnoinial 
exhaustion Health, even life itself depends on the 
metabolic balance Hunted animals chop dead on tho 
chase on account of sheei effects of the self-genet atecl 
toxins pi oduced duiing intense activity “Poisons aio 
moie and more heaped up ” says Fostei in this connection, 
“ poisoning the muscles, poisoning the biaiii, poisoning the 
heait, poisoning at last the blood itself starting in the 
mtiicate machinery of the body new poisons in addition to 


Goklmaik iMtigiie md ktheieacy, p 11 
s-i Sii Michael kostei AVedimtss. Eeile Lectiiie, Cambiid<j;e 
TJnxveraity, 19fh Century, xxxic, 199 
^ Golclmaik Ihul , p 200 
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themselves ’ The ‘hunted h.iu mn to death dies, 
because a poisoned blood poisons his hi am poisons his whole 
bod}- ’ In such animals the blood is found ‘ loaded with 
chcmnal action, ’ and death is followed \uth “ abnoiinally 
lapid put] ification and ngiditv of the muscles ’ 

With men such death fiom ovci -cxci tiou is laie iii 
model 11 times Piolessoi Peiiiaccmi an Italian patho- 
logist gives two goocl examples fiom Algoiia, two Algciiau 
lunneis fell dead on atiival one aftei eoveiing 192 
kilometeis in 45 liouis the othei 252 kilonicteis in 62 
houis Abiioimally lapid puti ification and niusculai 
iigidity aftei death wcic noted, and death was declaied 
to be due to the “excess ot fatigue’ 

“A tiled 2561 son’ as Miss Golduiaik has leniaiked 
“ lb liteially and actually a poisoned peison, poisoned by 
Ins own waste pioducts But so niai vcllously is the body 
consti noted, that like a luiining stieani, it puiifies itself, 
and duimg lepose these toxic impuiities aie noinially 
burned up by the oxygen bi ought fioiii the blood, excieted 
by the kidneys, destmyed by the livei or eliminated fiom 
the body thiough the lungs These toxins of fatigue 
can be sub]ected to chemical analy«.is in laboi atones and 
then natuie has been thoioughly ascei tamed Metabolic 
250isons in one set of muscles also aftect othei muscles 

Sinnlaily they also act on oui neivous system — on 
nciie endings in muscles and the cential neive cells 
Theie is a metabolism of the ncivous system itself So 
the neivous fatigue is asciibed to the same double origin 
as muscle fatigue-accumulation of toxic waste aud consump- 


Foster Sir Michael Weuiuebb, liedo Lecture, Gdiubiidge 
Umieisity 19lh Ceiitmj, Vol 44, p 1 

27 Peiriaccim Patalogis del Lahoro Milau, p 18, 190b, 
quoted bj Goldindrlv 

Biisco Ihid , ante 
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tion of energy -yielding substance®'' The fatigue in oui 
LOinplicated neivoiis system CcUiiiot he so easily measuied 
and legiSiteied as musculai iatigue upon a i evolving drum 
THE NERVOUS SASTEM 


Central Nervous System Peiipheial Nervous System 


Spinal Cord Brain Nerve Ganglia Nerve Fibres 


Afferent {Canying impulses from nervous Effeient(Vice Versa) 
system to peripheral tissues) 


< 1 Motor nerve fibres 
2 Sensory Fibres 

3 Fibres conveying reflex stimuli due to inward 
earned impulses 

“ Theie is profound disagieement among scientists as 
to what part of the neivous system fiist siiccumbb aftei 
e\cessive exeitions Nerve fibies — carriers 
aefaiis* of eneigy — aie not readily subject to 

fatigue” “Varied expeiiments have 
proved that then noinial functional activity may be earned 
on to indefinite extent without causing iatigue ” In this 
experiment the passage of ne:^:® impulse to the muscle has 
to be blocked somewheie By the use of Cuime a 
South American aiiow poison, the passage of the electric 

Howell, W H Text-book ot Physiology, 1908, as quoted 
by Goldmark 
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stimulus to the muscle is blocked, the poison affecting the 
terminations of the neives oi motoi end-plates and pie- 
venting their tiansmission of impulses to the neives ’ 
“By the use of curare then the sciatic neive has been 
continuously stimulated for as long as ten houis ” When 
the effects of curare weie lemoved (in a few minutesi only) 
the nerve was still found functioning and the muscle 
responding 

The Newman Committee on Fatigue observe, “ In the 
conducting ueive fibres fatigue may be said not to occur ” 
and it IS not discernible and the lecoveiy may be too quick 
though the othei two “the initiating and distributing ’ 
neives of the biain and spinal coid aie moie quickly 
fatigued than the conti acting muscles 

“We have experimental evidence ’ says Dr C S 
Myeis, Director of National Institute of Industrial 
Psychology, “ that whereas neive fibres aie viitually in- 
defatigable, the end-plate — the stiuctuie in which nerve- 
fibre terminates at the muscle fibre — is more readily 
fatigued than the muscle fibre itself, blocking the trans- 
mission of the impulse horn neive to muscle at a time when 
the muscle fibie is still responsive to stimulus applied to 
it directly Aftei protracted muscular activity the 
biam and spinal cord tire first before the muscle “ Thus 
aftei a finger -muscle has become so fatigued by the egio- 
giaph that it can no longer lift a given weight it can be 
made to do so by electiic stimulation The musculai 
mechanism is still m working ordei at least foi a space of 
time ” “ Aftei some time even this electric stimulus can- 

•io Op cii , p 111 
** Goldmailv, op oil 

■*-*ITewmau Oonumtlee Eepoil on Fatigue, Memo , Ministry of 
pp 37—39 

•^3 0 S Myeis Industiial Psychology in Great Britain, 
pp 37—39 
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not contiact the inubcle appaiently the muscle has 

not entiiely lost its powei ol enntiaction when it can no 
hmgei mateiially contiact Accoiding tothisthcoi} what 
seems to be musculai tatigue m m icality neivoiis 
fitigue ’’ “ It IS well-known that a man appaiently lun 

to a stancl-still ’ may upon some new excitement in ,i 
tace lun fleshly again undei augmented stiimilus horn the 
neivoub system”' 

Accoiding to Hod ye demonstiable histological changes 
take place in the hi a in and the spinal coid of anmials attci 
piolonged activity as is deal fiom labma- 
Some latigiie tory expel iiueiits il/ovso diew the atteu- 

cxpeiujjent'! by 

and Hodge tiou to iiiaiked iiiodilications in the brains 
of exhausted buds and desciibes the 
lesfults oi his tatigue tests on niilituy cairiei pigeons of 
the Italian Ministiy, and also of his study of weaned 
Inrds who come to the Italian shores each yeai horn Africa 
in laige numbeis, hundreds of whom aie killed exhausted 
by then journey, dashing themselves in plain daylight 
against walls and houses “ Mosso considered then 
impaned vision due to ceiebial anaemia found m buds 
exhausted b> long flights Mosso shows latei in las 
tieatise that the diminished cn dilation of blood ailccts the 
functions of the neivousi tissue in nun 

“A few seconds piessuie of eyelids lessening the 
blood-supply is enough to distoit vision and a “ diminish- 
ing of the biain’s blood-supply is followed by loss of 

Goldmaik, op I'd , p <30 

’ Ne'nman Comiinttte KepoH on hatipne, Mpdio 7 My of 
Mniutious 

Hodge, C J? Ameiica Joiiuial of Psychology, 1887 88, 
Vol 9, 1 , p 479 

•11 Mosso, Angelo La Patica, Milano, 1891, Eng Tians , 
pp 1 29, 72-3 
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consciou‘^ness aftei six ot seven seconds ''' Othei moie 
leccnt investigations thiov some nieasiiie ot doubt upon 
this fatigue ot the cential neivoim system says Goldmaik, 
but she IS a bit back-dated in liei views, though the 
piecise location of the neivous tatigue is a inattei of gieat 
iinceitainty 

According to some investigatois the pait to tiie fiist 
in oui neuio-inusculai mechanism is. the neive-ending in 
the muscle oi the motoi end-plate 
Comparative fall Di il/ye? <f seems to agree With this View 
fn^organt “Yet it must be undei stood that the un- 

ceitainty of scientists as to the piecise 
location of neivous tatigue dues not touch 
the acknowledged fatigability of some poition not yet 
completely veiified ot oui neivous endowment ” Thus 
Professor Predeiic Lee who most stiongly inclinc«i to the 
view that cential cells aie moie lesistant than has been 
supposed, specially states that “ neivous fatigue is an un- 
doubted fact ” and that we cannot deny fatigue to 
“ psychic centres ” though the “ intimate relations of 
central and peiipheial fatigue aie much in need of exact 
expel imental study ’ 

Poi oni purpose it is enough that nervous fatigue is 
an “undoubted fact, be it cential oi peiipheial, as a 
“relentless tact leactmg mexoiably on 
Nervous fatigue our total health and life It is the foim 
^°act * of fatigue most fraught with mischief foi 

when fatigue affects the neivous system it 

Vihd. 

Muller, G E Zeiischnft fiu psyehologie and pysiologie 
cler smnesorgaane, 1893, Vol lY, p 122 

■''0 Cl Storey, T A Amer Journal ot Psycliology, Yol 8 
1903, p 355, and Joleyko, Mile, Fatigue Eichet Dictiony de 
psychologie Paris, 1914 

Harvey Lectures Lee, 1906-6, p 180 
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attacks what has been oalled “ the admmistiative instru- 
ment of the indiFidual ” which as Goldmark says “ directs, 
controls and harmonises the woik of the paits of the 
01 game machine and gives unity to the whole 

According to Sir George Newman, “ Fatigue is the 
sum of results of activity which show themselves in a 
diminished capacity foi doing work 
definition of fatigue is a bit too wide 
for a diminished capacity for doing work 
may be the result of othei factors external and internal 
which may not necessarily be due to any physiological and 
nervous changes in our system The Newman Committee 
emphasised that “ bodily sensations ” are a “ fallacious 
guide to the true state of fatigue and a very inadequate 
measuie of it” Fatigue in its true meaning advances 
progressively and must be measurable at any stage by a 
diminished capacity for work, befoie its signa appear 
plainly or at all in sensation ” 

Fatigue in its essential feature is not the sequel of 
“ the simple using up ‘ exhaustion ’ — of substances supply- 
ing the chemical energy, liberated during work, but upon 
the accumulation within living elements of the products of 
chemical changes involved ” “ Fatigue of the animal 
machine is not to be compared to the factor of fuel in the 
steam-engine or with the run-down of a clockweight, but 
rather with the clogging of the wheels in some mechanism 
by dust 

Activity in the human body is the result of changes in 
three groups of paits — “ first the complex nervous 
mechanism of the brain, concerned in the initiation and 

Goldmark, op mt 

'^3 Mimstry of Mimitiov Eeport on Industrial Fatigue by 
Newman Pommittee (of E\pertfl) Memo No 7 
M Ibid 
P 26 
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distribution of impulses to action, second, the nervous, 
which conducts the impulses to muscles and third the 
muscles themselves which by contracting finally perform 
external work 

We have already considered musciilai fatigue in its 
various aspects and we shall now turn to -neivou^ fatigue 
and 'psychic fatigue We must however 
beware fiom making any strict compart- 
ments between the muscular and nervous 
fatigue “ We cannot get definite limits where nervous 
fatigue ends and miisculai begins and nice versa ” They 
are inevitably bound up together, since eveiy muscular act 
IS due to the stimulus received through the nervous from 
the central neivous system We know little of the 
nature of the neive impulse, or energy except that some 
form of electric activity is involved Though the origin 
of the nervous impulse is shrouded in mystery, it is certain 
that the level of “ nervous endurance and resistance ” 
will be lowered by “ excessive pressure ” upon them 

“ Nervous energy ” says Goldmark ” is not only the 
stimulus of muscular action, but the controller of all our 
functions , the very pulse of the machine ” Hence nervous 
fatigue and exhaustion is the most destrucfive because the 
most inclusive form of fatigue*'' 

According to the Newman Committee, ” fatigue is 
not clearly associated with the muscles” “The fatigue 
is the fatigue of the nervous system, though in sensation 
its effects may be referred to muscles themselves The 


^5 Ibid 

Goldmark op cit 
Goldmark Hid 

We'wman Oommittee Eeport on Indtiatnal Fatigue Memo 7, 
(Ministry of Munitions) 
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leal “ pioblem of fatigue ” is that of the “ fatigue of the 
neivoiis system and its direct and indirect lesnlts 

Industrial amd Mental Fahgue 

Industrial Fatigue is the most pervasive type bf 
Fatigue though it differs of course in various industiies 
accoiding to the intensity and length of the operation and 
the type of woik involved Industrial Fatigue affects the 
woikers’ muscles, nervous system and the mind In 
musculai fatigue too much concentration of lactic acid 
is the chief factor, and its too much concenti ation pi events 
its reconversion into Glycogen * 

In Nervous Fatigue, “ the end-plate in which each 
nerve terminates at the muscle fibre become!: unable to 
transmit from the nerve to the muscle the impulse which 
alone can initiate activity ” It must be noted however 
that nerve fibres themselves are virtually indefatigable 
In Mental Fatigue the tired mind sometimes loses 
control of its less amiable thoughts and feelings, and gives 
vent to repressed sentiments and ideas There is worry, 
nutation and boredom, and if there is no relaxation or 
relief by a rest-pause, it may result in “ geneial listiess- 
ness and ennm 

According to Myers, Industnal Fahgue is due to 
“ inhibitory nervous impulses ascending from the muscle 
to the Central Nervous System ” Some of these ascendmg 
impulses affect consciousness in the form of discomfort, 
pain or cramp, and others only prevent voluntary move- 
ment, and result in pi eventing the delicate co-ordinatioii 
of movement It is so veiy difficult to exactly define 

'*0 Ihid 

® Industnal Psychology Home Hmversity Series, pp 61 — 64 
and Knight by Myers Knight’s article in the above book, 
p 63 

51 0 S Myers Industrial Psychology m Great Britain 
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Industiial Fatigue as it is a complex phenomenon, 
depending on the vaiying effects of psychic factors, like 
incentive, excitement and neivous suggestion Of its 
effects we have much evidence and knowledge, but not so 
of its intrinsic nature Useful results have been obtained 
by Reseaicheis by the study of the curve of output, minute 
by minute or every five minute foi an houi oi more 
According to Myers, this has shown the piesence of vari- 
ous psychic factois Avhich he classifies as follows — 

(а) “ Incitement ” or initial incentive with which 

the woik begins and which affects the inten- 
sity of the work at the stait 

(б) “ Settlement '' — the warning up of the subject 

to his work after he has been w ithdiawn fioin 
it, the recovery of lost ihythin and neglect 
of distracting conditions 

(c) “ S'puits ” — of which “ the most sti iking aie the 
initial spuit when the subject starts fiesh to 
hib work, and the end spuit when he realises 
that the end of his woik is approaching 
Theie also aie found at times tempo) aiy “ depi ebsions ” 
which result in loss of efficiency for causes other than 
fatigue, for instance, domestic worries, etc 

Knight says in his excellent paper on “ Work and 
Rest ’ that the only safe guide in diagnosing Fatigue is the 
WORK CURVE — a graph showing variations in workers’ 
efficiency from day to day, w'eek to week, or hour to hour 
“ The so-called direct tests of Fatigue aie of little use 
They aie all vitiated by the fact that we know so little 
about the essential nature of Fatigue 

There are ceitain important objections against the 
general applicability of these experimental results to 
actual industrial life Conditions of the laboratory under 
controlled conditions are far removed from work-a-day 


Myers Industrial Psychology m Gieat Britain 
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life “ The movement of an egiogiaphic subject aie most 
foiceful and extensive to the widest point,” and this is 
not so with an ordinary factory worker Then musculai 
fatigue in a factory cannot be isolated from factois like 
‘ ‘ skill and intelligence ” which depend on the propel 
woiking of the higher nervous system Then theie may be a 
fundamental objection which should eliminate this fatigue 
factoi somewhat “ The ordinary woikei legulates his 
energy according to the period he has to woik and his out- 
put IS regulated according to his anticipations of 
Fatigue The last point however is not leally of much 
intiinsic importance, foi no worker generally makes such 
a deliberate calculation in legulating his speed of woik, 
which is governed very much by the atmospheric condi- 
tions and the type of supeivision in the factory Despite 
these objections which must be made allowance for, in 
applying the results of Fatigue Research to a particulai 
industry, we have to depend on the results obtained from 
typical cases We have to remembei that the results must 
requiie modification with any changes in the concrete 
conditions which obtained under the oiiginal observation 

Inrie of iLudentk 

The distribution of Accidents acco^'ding to time of the 
day, or the diurnal frequency of Accidents is a veiy 
interesting and fruitful study It specially 
Houiiy 1 1 e indicates the working of fatigue and other 

quency of accidents ip p i r i 

and fatigue psychic factors, SO far as they aftect the 
workers’ efficiency and consequently the 
industiial output The various studies of the diurnal 
and hourly variations of accidents show ‘ ‘ considerable 
resemblance to one another In this connection one cannot 
dispense at present with the special study of these accident 
variations accoiding to hours of the day made by 

Myeis Industrial Psychology, HUS and Kmght, p 64 
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Di Vein on, in the Shell and Fuse factories for a very long 
time during 1915 and 1916 

“ In the morning spell of work which usually lasts 
or 5 hours the accidents occuiiing m the fiist hour ” says 
Dr Veinon, “ aie mfiequent In succeed- 
Moinmg spell houis they iise lapidly till they reach 

a maximum in the last houi but one of spell, whilst in the 
last hour they may fall oft somewhat This fall is due 
partly oi wholly to the fact that the workeis aie apt to 
knock off a few minutes befoie the end of the spell and 
make preparations foi departure Hence we aie justified 
in saying that having regard to the woik done, the accident 
frequency tends to increase thioughout the morning work 
spell, and it may be two to foui times greatei towards the 
end of the morning than it is at the beginning 

“ In the afternoon work spell,” continues Veinon, “ it 
is steadier than in the morning but usually it starts rather 
low in the first hour, works up to a 
Afernooa spell jj^^ximum in the middle of the spell and 
then falls off ” It has often been considered that these 
variations aie due chiefly to Fatigue factors, but on caieful 
study of the data it is difficult to account for these vaiia- 
tions in accident fiequency by suggesting Fatigue to be the 
prime cause Because, as Vernon suggests, this Fatigue 
must incicase gradually during the course of each woik 
spell and “ the beginning of the next may be due to the 
lecupeiative effects of the meal hnui Undoubtedly most 
industiial woikeis do get moderately fatigues by their 
daily lound of woik, but it appears that as a rule, this 
Fatigue IS not sufficiently maiked to account for moie than 
a small fiaction of the diurnal rise of accidents ” “ This 

statement ” observes Veinon, “ is substantiated by obseiv- 

“I L E , Vol XHI/6, Vernon’s article. Human Factor in 
Industry, pp 674 — 84 
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ing what happens to accident frequency when the workers 
ai e on night shift instead of on the day shift ” 

During the Great Wai, there were various oppor- 
tunities for making conti oiled observations in the Govern- 
ment Factories, and we give below the lesults of some veiy 
important investigations made by Dr Vernon at a large 
Fuse Factory having 10 000 workers during the Statistical 
period 1916-17, working during the Day Shifts fot a 5 
houis spell, and in the Night Shift for thiee spells of work 
of 41, 3-1^ and 3 hours each A regular study of the cuts 
and inyuries dining this peiiod indicates that there weie 
13 251 cuts and 1 772 Eye inyunes “ They were at a 
minimum at the beginning of the morning spell, and 
lapidly lose till they leached a maximum at the end of it 
They did as a matter of fact fall off during the last few 
minutes, but in these data the accidents occurring during 
the first and last hour have been ignored, because they 
were influenced so much by the woikeis not having settled 
properly to work In the afternoon spell the accidents 
were more numerous than in the morning and they first rose 
and then fell in the men though they fell steadily in the 
women 

During the night shifts the accidents were not at a 
minimum during the fiist work spell (as in the day 
shifts) , but they “ were at or near a maximum and 
then giadually fell ” “ They continued to fall for most 

of the night and in the last work-spell were only two-thirds 
as numerous as the fiist woik-spell That is to say that 
the very same workers when thev changed from day to 
night shifts, showed a complete reversal of accident 
frequency ” Similai results were obseived with other 
gioiips of Munitions worker-^ in England and Ameiica 


^ H M Vernon Human Factor in IndnstrVf I F B , Vol 
XIII/ 6, pp 676—80 
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We are plotting these lesults of the Statistical studies of 
Dr Vernon in the Diagram below 



A M -^l-< PM. A M 

TIME OF DAY AND NIGHT 


(With full acknowledgments to Di H M Vernon, 
and International Laboui Review ) 

Vide Vernon’s diagram and article, I L R Vol XIII, V 
“ Human Factor in Industry ” 
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Dr Vernon’s explanation of these “ appaient contra- 
dictions ” suggests that the leason is to lie found in the 
P'^ycliit '^tatp of the workers “ When 
Vernons expia they cauie OR A day shift, thev were in a 
“ontrartichLs diill and lethal gic condition as they had 

only lecently sol out of bed hnt thev 
biightened up during the ( mil so of the morning as they 
usually had a cup of tea aftei tivo honis of work and they 
had then dinnei break to look forward to 
Psvchio faotois Consequently they became more careless 
and inattentive and accidents nmltipied Dui ing the night 
shift, on the other hand they got up three m four hours 
before they were due at the factory and spent these hours 
in relaxation and amusement and in having a substantial 
meal Consequently they came to the factory in a lively 
and excited state and the carelesoness thereby induced 
caused a maximum of accidents They 
calmed down during the course of the night 
BhJts ^“^peraim as they had nothing but breakfast to look 
psyohio conditions j-q and accideuts consequently 

diminished ” This explanation of Dr 
Vernon seems to be very plausible and clever but it requires 
confirmation from the results of othei investigators in other 
factories as well After all this psychic phenomenon is 
in no way peculiar to the Shell factoiies Tf Dr Vernon’s 
idea is fully corroborated on scientific grounds, it would 
suggest some re-arrangement oT factory hours in the 
interest of the workers 

Again according to Vernon, Fat%gue does not play 
much pait in accident causation, and for this conclusion 
he relies on these diagrams based on the 
Fatigue factor 1915-16 and 1916-17 Statistics in the Shell 

m^aceident causa » g^yS “operatives 

working for 12 hours a day, instead of 
10 , fot 4f, 5, and 2^ hours’ duration),” specially 

F 27 
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“ MEN suffered fewer cutb — hence they cannot be greatly 
fatigued by excessively long hours of woi k W ith W OMEN 
it was different— for long honis threw them 
Vernon r view excessive futigue It will 

nohceabie 7^’^? diagram that though their 

case of women accideHt fiequency was about the same foi 
the first two hours as that observed subse- 
quently during the ten houis it rapidly mounted during 
the latter poition of the work spell, and on an average for 
the whole work it was nearly thiee times greater than in 
llu ten-hoin-day period As an indication of the Fatigue 
of the women it may be mentioned that 
famne ® ® during the 12-hour-day period they were 

tieated foi faintness at the factory nearly 
nine times more than the men, while in the subsequent ten- 
hour period they were treated only three time more 
frequently ” Results of observations at some other 
factories seem to confirm Di Vernon in his conclusions, 
that “accident frequency m women was increased by long 
woiking hours, that in men was little affected ” But the 
experience of a fuse factory in America engaged in 
muscular woik showed a greater increase of accidents as 
the day advanced than in the case of machine woikers 
Therefore Veinon suggests that piobably his conclusions 
may not be applicable to muscular work 
mSar ^here fatigue is an important factor due 

to the haider work He emphasiises that 
in machine industries where hours seldom exceed 48 hours 
per week, Fatigue in Men is not a noticeable factor ” 

We are afraid that Di Vernon in spite of his great 
scientific industry is rather too hasty and dogmatic in his 


Bntvolopaedia of Industrial Hvgiene, Vol I, p 1 (I L 0 ) 
Encyclopaedia of Industrial Hygiene, Yol I (I L 0 ), 
pp 15—17 
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conclubious There must be considerable eiroi due to 
difficulty in assuiing oneself that the same 
ve'['nouT'^iews ° ^ Under obsei vation f oi the whole 

statistical period of two yeais, specially as 
Veinon is dealing with a very large numbei Any vaiia- 
tions in the constitution and ncivous. and physical equip- 
ment of the leplacing and newly leciuited men must affect 
the recoids of in3uiie& appieciably Again ins conclusions 
derived from the observations at a single Shell factory 
under conti oiled conditions in Wai times and a national 
emergency, when there weie a large numbei of inexperienc- 
ed workers rn the Government iactorres, can in no case be 
safely applied to hold good ol all other industries Then, 
after all, a Shell factory is not a typical industiial under- 
taking, and itsi labour conditions and atmospheric and 
other environment are somewhat peculiar and diflerent from 
those found in humid oi hardware and hot industries like 
the Steel Manufacture, Ooal-mming, oi Gold-mming 
industries Besides the psychic factors on which 

Dr Vernon has laid so much emphasis there are other 
factors mentioned by Vernon himself which may be more 
important in other industiies Therefoie Vernon’s con- 
clusions, though based on excellent data and observation, 
require very substantial modihcations An analysis ol 
1016 Railway Workshops made in 1928, in Bombay Press, 
to ascertain whether Fatigue has any appreciable eftect 
on accident causation gives the following Statistical 
distribution of Accidents — 

An Indtcm Example of Houily Accident fiequency 
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IL will be seen fiom the figures and the Graph that the 
accidents were veiy low in the hrst hour We i egret that 
the comparative output figuies are not 
oid;nwauauons'^“ available The work begins quite at a 
good time when woikers can come comfort- 
ably from their homes, in a good frame of mind without 
much hurrying up 

The ‘ initial spurt ’ leads quickly to an ‘ incitement ’ 
and theiefore with increasing output the accidents also 
luciease in an increasing proportion, to 

Psychic factois , , , , o r r j 

moie than double in the second hour 
{Vida Giaph p 213) ) In the third hour when workers 
aie in the full ‘ swing ’ they become moie careless and over- 
confident, and accidents leach then zenith of frequency, to 
about 2^ tiineb as much as in the hist houi In the last oi 
fourth houi of the Moiuing Spell, Accidents come down 
all of a sudden to about 1^ only of the first houi hguie, 
which may be due to workeis, stopping woik some time 
before and also because they have “ calmed down” and 
have then mid-day meal to look forward to Veinon’si 
view gets some confirmation fiom this study 

In both the Afternoon and Morning Spells, the two 
curves show identical tendencies in accident frequency 
The good physiological and nervous effects 
fatague““^ ° * of the mid-day meal aie somewhat indicated 
by lessei numbei of accidents and much 
less increase in them in the second and thud houi of the 
Afternoon Spell The tendency towards the increase is 
qualitatively similar in both the accident curves In the 
middle or thud hour the accidents leach the highest point, 
and then fall down all of a sudden in the last hour and the 
last hour but one 

The effect of Fatigue is cleaily indicated m the thud 
houis 01 the middle of the working period in both the 
morning and afternoon spells, and it is likely the output 
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also falls alter this point relatively The introductKJii ol 
some suitable rest-pauses some time befoie this Fatigue 
poult IS leached, that is after two houis and a half 
IS theiefoie likely to luciease the output, and also ledute 
ihe Fatigue Factor and accident Frequency It is un 
1 oi tunate similai data are not available f oi othei indu‘'itrieb 
and provinces in India 

The statistical basis of this tabulai classihcation 
lequiies examination, and these comments aie subiect to 


aiodificatiou in case of Statistical Eri oi s it any 



Boniba> Picbiclency 

'lolal Occidents = 1016 (Bombay Picbidency) 

(Based on the Bombay Govt Factory Report figures for 1928 29 ) 
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The Natuie of Fatigue Pioducts 

Production of Co2 is the most significant change 
duiing musculai conti action ‘ Fatigued muscle ” is 

shown by litmus papei to be acid in le- 
action A well-known evpeiiment demon- 
strates the acidity of the fatigued muscle 
by the use of acid puchsm This stain is injected undei 
the skin of a frog, and absorbed and distributed in the 
body without injuring the tissues ‘ As long as the body 
lemains at rest, the solution is colourless, but if one of the 
legs IS electrically stimulated, the muscles take on a red 
colour, showing that an acid i& pioduced locally 

Mosio showed that the depressing effect of Fatigue 
was due to chemical reaction which was couimunicable to 
another oiganism By injecting the blood of a fatigued 
dog to another dog at lest he found in the other dog, 
signs of fatigue thus sliowmg the chemical natuie and 
toxic efiects of Fatigue Mosso measured these changes by 
the two instruments the Myogiaph designed by Helm- 
holz for measuring coiitiactions of the muscles and the 
EgiograFh designed by himself to measure the voluntary 
muscular contractions in man 

{Moskj Auh fui Anatomie V Physiologie Physio- 
logi6che Aitheilung 1890 p 90 ) 

Professoi Lee finds “ three distinct metabolic pioducts 
in fatiguing — mz , saicolactiic acid monopotassium phosr 
phate and caibon dioxide — all of which are acid in 
reaction 

In 1904, Weichardt claimed to have ‘ isolated ’ a 
special toxin of fatigue like othei bacterial toxins such as 
diphtheria on tetanus “ He asserts that if this toxin 


® Goldmail Ibid , p 26 

^9 Harvey Lectuies, 1906-06 by Lee (also of Popular Science) 
Alontbly, 190, Feb , p 182 
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obtained fiom the extracts of fatigued muscles is injected 
into animals it piodiices all the symptoms of fatigue 
When given in large doses, it is said even to came death 
He even claimed to have disooveied an anti-tnxm of fatigue 
found on administeung small doses of toxin to animals'*' 
“ The fatigability of animals lessened and endiiiance 
capacity was said to mciease under the influence of this 
anti-toxiii But these theories “ veiging on the 
fantastic ” have not been accepted by the scientific voild 
so far — and they were uncorioborated at least till 1913 
Even it title, this could not be of practical impoitance in 
an industiial legime though it may have some value in 
enduiance tests and bicycle laoes, etc So far as we aie 
concerned, these theories only ilhistiate and inciease the 
gravity of oui problem 

“ Oveistrain in indu&ti\ is obviously no invention of 
sentiment or fiction when the chemical nature of fatigue 
and its complex relations with life aie realised 

FaHque Measurement 

As all eady observed Eatigiie is a definitely 
“ chemical ” product, and as such it can be sub]eeted to 
chemical analysis Some notable Italian physiologists 
specially Pieraccini and Gargioli have pioved by laboratoiv 
experiments that a fatigued organism is a definitely poison- 
ed organism — and the in 3 ection of the blood of a fatigued 
animal into the blood of a normal animal will produce 
fatigue toxins in the latter In spite of this vague knowl- 
edge piecise scientific results aie difbcult to obtain tor the 
toxin called the Fatigue toxin has not yet been isolated and 
the claims of Weichaidt in this respect aie unfm tunntely 
not corroborated by the Scientific Woild 

Goldmaik 

•'i Ihid With full aLknowledgment to Miss Goldmaik, for 
laiious leihmcal details legardiug “Fatigue" 



INDUSTRIAL FATIGUE, ACCIDENTS, AND WELFARE 217 

the observed man is useful but it eannot be measined 
“ We measure the activity itself and its piodiict We 
then measure the interval of time that elapses hofoie the 
organism has gained enough activity to perfoini the same 
work in the same time w-ith the same lesults A study 
like this is not possible in a <5hort time — rest pauses are 
varied till the desired information is lecoided in the 
date 

” If two methods of doing the same piece of v oik take 
the same amount of time and produce the same amount of 
output and if the interval needed to 
Giibreth methoa recover fiom the second is longer than that 

0 f meaaming ° 

fatigue needed to recover from the first t]hpn other 

things being equal, the first method is 

more efficient 

A careful study of the vaiiables that afiect the two 
methods show exactly why the first method is more efficient 
but the excess of fatigue in one, is a certain index that the 
other IS more efficient Fatigue according to this method 
is thus looked at in two ways 

1 As a product of doing work 

2 As a test of efficiency in doing work From the 

puiely economic point of view we aie 
primarily concerned with the latter 
Activity as an instrument of efficiency is affected by 
the following factors — 

1 Amount of practice 

2 Extent of habituation 

3 Degree of interest in the work and the degree 

of the first momentum oi start — which is an 
individual differentiation, But “ most 


02 Gilbieth, F B and L M , Fatigue Study, 1919, Boutledge 
and Macmillan N Toik, p 116 
® 7?nd , pp 115—18 
^ Ihid , pp 115 — ^20 
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workeis never get into the swing at the 

beginning of a work period ” 

4 Hour of the work-day and the time in the work- 

period 

5 The degree of “ spuit ” — when the work is 

being done at a late above the normal pace 

These factois in efficiency and industiial activity aie 
also impoitant factors in causing fatigue but it must be 
noted that the effect of all these factors on fatigue itself 
will depend on the i elation between mental fatigue and 
bodily fatigue in most favourable circumstances 

Some mechanical methods to study motion and fatigue 
aie given below The description of instruments 
and their opeiation is based on Gilbieth But Dr Myeis 
of National Physiological Laboratory of Great Britain has 
also given valuable hints in his valuable woik on “Patigue” 
and this book has also been consulted in preparing this 
description 

Methods of Motion Study 

Motion details of small units of activity and measur- 
ing the variables of these activities which aie sub-divisions 
of the main-work involve “ time study ” ” Time-study ” 

and “ motion-study ” are thus closely related and almost 
inseparable 

A — “ Micromotion Study ” A concrete and precise 
method of recording motion and surrounding conditions has 
been invented by Gilbreth — and it is known 
Precise methods as the Gilbreth System of Micr emotion 
motion^ ° ° ^ ° ^ study The recording is done by a Cine- 
matograph and a special Gilbreth clock 
which registers extremely small inteivals of time, smaller 
than the elapsed time between two pictures of a cinemato- 


® Gilbreth op czt 
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giaph film — ^motioDs down to less than a ten-thousandth ot 
a minute This prevents errors in time-study and pieseiits 
all the infoimation coriectly, eliminating eirois due to 
“ personal element It must howevei be noted that it is 
difficult to measure the orbit oi exact path of the motions 
by the film 

B — “ The Cycloqiaph Method ' enables us to 
lecord, measuie and see this oibit oi exact path of a motion 
or cycle of motions “ In this method, small electiic lights 
are attached to hands or niembeis engaged in activity and 
a photograph plate oi film is then exposed uhile the motion 
IS made, with the result that a path of light which 
lesembles a white wire is seen upon the developed plate 
representing the path of the motion The effect is best 
gained by a stereoscopic photograph which shows this path 
in three dimensions 

C — Chronooyclogicuph Method enables us not only to 
‘■ee the yath of motion but also its diiecttons and the 
dmation of the entire motion and of its elements “ These 
chronocyclcgraphb are made by attaching lights to the 
moving parts of the body on the machine as. in cyclograph 
and by intiodiicing a properly-timed puhating intei / iiptei 
in the circuit, ad]usted not only to recoid the time and 
duration but also to recoid these with diffeient graphs 
lepresenting the path of each of the several motions made 
by various parts of the body and then exact distances, 
exact times, relative times, exact speeds, relative speedsi 
and directions ” 

D — Penetratmg Screen Recotdtng Another method 
of motion measurement is by means of “ penetrating 
Screen 

Gilbieth op cit With lull acknowledgments to Gilbreth 
ioi these facts and this technical information 
Gilbieth op eit 

68 Gilbieth op cit Gilbieth gives illustiations of these instru- 
ments in his book 
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“ It IS possible to pass a cioss-sectioned plane in any 
direction thiough any desired plane oi thiough a numbei 
of planes in the cubic space undei obseivation ” This 
makes it possible to lecoid the data with great accuiacy in 
thiee dimensions and to read the inloimation fiom the data 
easily The various types of motion study may be employ- 
ed accoiding to the exact requirements It must be under- 
stood that they are by no means to be considered exclusive 
01 absolute m then applicability 'fhese various methods 
“ supplement lather than supplant each othei ” 



V HOUES AND EEST-PAUBEH IN INDUSTRY 

The idea of most employeib at the beginning of the 
age of industrialibm was to extract as long a period ol 
work as possible at minimum cost, without 
much concern for the human needs of the 
working classes It was this spirit of 
gieedy commeicialism which hied the righteous indigna- 
tion of philanthropists and social thinkers like Carlyle 
and Rubkin who denounced the eaily economists and then 
imaginary postulation of that hideous creature “ the eco- 
nomic man ” 

The literary renown of these noble wiiteis who 
partially mis-understood the aims of Political Economy 
and the efforts of humanitarians and social workersi, 
levolutionised the attitude of the public towards the undei- 
dog and emphatically inculcated the need of state 
interference in the mteiests of the society to ameliorate the 
lot of workers, specially women and childien The plea of 
laissez-fane gradually leceded into the backgiound and 
following in the wake of the siuccefasful policy of enlighten- 
ed employ eis, the Government introduced with cautious 
steadiness vaiious Factory Acts and workshops acts and 
subsidiary by-laws which enforced the hourly limits of 
woik and respite and standaid minima for ventilation, 
hygiene, temperature and other woiking conditions and 
Compensation Acts to atone lor industrial hazaids and 
diseases 

It lb not our bubinesb m this chapter to recapitulate 
the provibions of the various factoiy acts which have done 
so much to impiove the lot of the workers It may be 
biiefly mentioned in passing that much progiess has been 
made in so many diiections in great industrial countiies 
like Great Britain and Geimany and even in the United 
States Still it is recognised by expeits that even m 
221 
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countiies wheie a high standaid in social legislation has 
been attained, a great deal lemains to be done before 
woikeib may be considered to have a sufficiently human if 
not humane atmospheie foi the opeiations of the day 

The new department of wellaie woik is found m 
modem times to be a necebsaiy adjunct to all big industrial 
undertakings in great industiial countries 
WBitaie woik like England, Geimany and the United 
tltates ot Ameiica Special depaitments 
of mdustiial psychology have been organis- 
ed in (ierniaiiy in paiticulai to conduct scientific obseiva- 
tions and researches into the best methods of work and 
ideal working conditions It la not necessary for oui 
purpose to exploie the motives of welfaie work — peihaps 
the “ dollars and cents ” and “ it pays ” ultimately — may 
be a more important factor in labour welfaie activity than 
pure and simple philanthiopy which is now resented by 
modern self-respecting workers Whatever the motives, 
welfaie woik is certainly a most important factor in bring- 
ing defective working conditions to the loiowledge of the 
management, and in inducing them to improve the social 
conditions inside and outside the factory 

in fact attention to minute details of wmking condi- 
tions has begun to be paid in England specially during the 
war — when the need for maximising 
national product led the Ministry of 
Munitions to make various elaborate ex- 
periments into the welfare conditions inside the munition 
factories These experiments proved concluaavely the 
desirability of restricting working hours and providing 
lest-pauses and more efficient lighting and ventilation and 
temperature inside the factories Other great factories 
also have natuially been influenced by the example of the 
best employers and Government Munition Factories who 
have proved that provision of good conditions is economi- 
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cally profitable and paying ultimately, if not in the 
immediate futme 

Before we discuss the question of Rest-pauses, and 
the results of experiments conducted at various factories 
it IS necessary foi us to make some geneial 
of^RestpauTef*'’*^ observations The necessity foi lestiicting 
long hours is geneially acknowledged and 
IS borne out by the teetimony of innumerable factories and 
laboiatoiy cxpeiiments Latest leseaiches conducted by 
experts in various types of lactones and vaiying climates 
prove conclusively the need of piovision of suitable test- 
pauses foi getting the maximum output without unneces- 
saiy fatigue In this connection, we cannot but draw 
upon the valuable mfoimation collected with such gieat 
industiy and scientific piecision by the Industiial Fatigue 
Research Board 

The pioneer work in providing lesser hours seems to 
have been done by the enlightened firm of Messrs Mathei 
and Platt, Manchester, in 1893 Mather 


Pioneei expen believed that “ wotk before breakfast ’’ 
Mather'and “ economically as well as phy- 

piatt 3 lead saologically objectionable ” So he began 

work at 8 A M , instead of 6 In 1894, the 
Government Arsenals also adopted it on the instance of 
Mather, but the practice did not receive general acceptance, 
though Mather and Platt demonstrated it was a “ paying ” 
proposition They also found that a 48 hours week instead 
of 54 for two consecutive years was economically profitable 
and was instrumental in inci easing production and a 


dew ease m lost time 

In 19fl, the Zeiss Optical Works Jeiia, and in 1905 
the Engis Chemical Works, Belgium, also proved from 
their experience that lesser houis of woik 
p)o«abie'^reScLn resulted in increased output The matter 
then became something raoie than a 
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theoietical fad and it began to leceue mcicabing 
attention '■ 

A gieat step towaids the study of the subject was 
tiken when a scientific body like the British Association 
decided to study “ fatigue ” fiom the 
Biitibh ABfloeia “ ecoiiomic Standpoint ui 1913, for which 
fX'e fnf^ther* puipose they formed a committee of 
commiueBB work jnquiT^ Auothei impoitant stage came 
with the Health of Munition Workers' 
Committee formed in 1915 which aftei investigating 
records of the factories and carrying on experiments, 
demonstrated that “long hours” were “uneconomical” 
and “positively haimfiil” in certain processes and 
shortening hours increased production ^ 

In 1918 the most important step was taken when a 
medical research committee and the Department of 
Industrial and Scientific Research was 
Pepartment o f established to conduct research on quite 
searokTete ^ * economic standpoint in 1813, foi which 
factories Professor C S Sherrington, 
F R S , was the President of this Committee These 
bodies were appointed under the auspices of the 
Tndustiial Fatigue Research Boaid which has conducted 
such valuable scientific investigations 

Rest-PaiirSt's and Shifts 

The effect of rest-pauses on production is clearly 
demonstrated from the results of various experiments and 
observations made by expeits and scientists of the 
Industrial Fatigue Reseaich Board The effect of shorter 
shifts in increasing production is also proved 

Dr Vernon conducted experiments in five factories 
employing tin-plate woikers “ It was found when 4 hour 

1&2 Pigon Economics of Welfare and Thomas Oliver Occu- 
pations 
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weic wolked toi 10 momh‘^ liomly output 
rlnung the last 7 months was 11 5 
°sLfta^ on }>«! ^^l^<-n 8 lioui shilts wen 

otimSfe (Ibseivatious on h hum shifts 

(*’xppriraentl°™°° ” (labting HI 0110 ITlstaiKl OVLI 18 lUOllth^ 
utuseiutTvelv) showid that (lit iiouiiy out 
put wis about 10 pel cent gieitei than foi 
8 hoiu shifts but in that the woikuig week is 2 honis less 
toi 6 bouts than 8 hmn shifts it follows that the total 
output IS only 8 B pei tent gteatei ” ‘ Millraen on 8 hom 

shifts took s on an aveiage 12 5 rainiites pei 

hom, and milhnen on 0 hom shifts took on an aveiage lest 
pauses 10 2 minutes per hom Then boiuly output was 
faiil> steadN- as it never varied moie than 8 pei rent fiom 
the mean 

Di Veinon gives the main lesults of his expeiimeiits 
in Table 2 and Table B m his lepoit No I foi the I F E B 


8 ho HI s/m/#s — howly ont'pit anil U'^t- pauses 




RrnATivn hourly outpdi 

Total minutes per hour 
spent in rest pauses 

Hoiirfl oi Shifti | 

ghifts 



Shifts 
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O&Q 

D&H 

Mean 

3 
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6 
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97 
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III 

94 

84 

88 

IIG 

96 

15 

19 

18 

6 

U 

6 P M| 

\\ 

93 

101 

106 

99 

99 

15 

13 

9 

18 

14 


V 

77 

96 

108 

114 

98 

17 

17 

a 

c 

IS 

10 A M 

Vl 

119 

97 

106 

77 

99 

9 

15 

11 

14 

12 

2PM 

\ vn 

121 

108 

100 

100 

107 

7 

7 

17 

12 

11 

1 VIII 

106 

87 

90 

84 

92 

10 

9 

21 

1 

IS 

Moan as 1/8 of 
total 8 hours output 101 

100 

100 

100 

100 

126 

13 7 

13 4 

lot 

i^r. 


3 Vernon Fatigue and Efficiency of the plate workers, p 29 
■1 Vernon Report I, I F R B , London 
F 99 
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It must be noted howevei that ] est-pause*-. weie not 
absolutely tiue Some rlepartureb Aveie made in tempoiain 
leliefs blit some illnyame toi these has been made bt 
T)i Veinon 

V n — thi!) labJi iml IIo'HHh ul outijul llioieni mil also fui Ihi. oompilatiou 
of fauminanoB ot ceitam acientific concjubions the wiitei mahos full aclmowledgmonlfi 
to the Industiial Fatigue ReseaieJi Bonid iiid its sfad inrl aleo to Hm Mnjeqfrvs 
Si itioiiPi Ofhi c —hifJior 

R i'pp)mmtal )esults of Rest-paii6P'> 

The laboiatoiy expeiiments made by Wyatt and 
Fiasei oonelnsively piove the beneficial ettects on output 
of pioper lest-pauses in most lepetitive 
Wyatt I a d wolks The Board considei that the 
* into evidence available “stioiigl’y suggests that 
the e^peninental mtioduction of lest- 
pauscs at least foi piocesses involving light 
lepetitive vvoik will have a successtul u^^ne " The) 
continue ‘ foi this instance theie is no leasonable doubt 
that in a woiking spell of 4 to 4| boms the beneficial 
effects of a shoit leat-pauso emeige through the many 
factois piesent in industrial work and cause genuine 
increase m output as well as gieatei com foi t and satisfac- 
tion foi the workers ” 

Accoiding to the Industiial Fatigue Re&eaich Boaid 
the evidence in favoiii of economic advantages ot lest- 
pauses 111 “ lepetitive ” work is “ ovei- 
Aie lest pauses wheliiiing But tlie Bonul point out that 

('conomienlly profit i tc 

the response to a system of lest-pauses 
may often not be imvipRidte and a peiiod 
of some months mav elapse befoie the full beneficial eftect 
is apparent The Boaid advise that ‘ emplnyeis should 
pei&eveie with the expenment foi at least thiee months 
and the) emphasise that po^tHon dwaUon and pmu 

s Repoif T I F H Bond Vemon Tinplate woikeis— Table 

2, p 10 
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the nakiiiL oi the Jcst-p<Ribeb .iie excecdmgh mipoitant 
lactoR- in deteTiniiniig the losults obtained'' 

Obsei oaiw)i o± 10 \M)ikeis undeitaken ni louj 
tactoneb ovei peuods ot 15 weeks by Wyatt and Fiasei 
who made intensive investigations in 
Meci oi oidei to allon coneLtioiis toi othei factois 

oulpnt The lolloAving lesnlls weie tabulated'’ — 

1 An intiodiiction of a test oi 15 
minutes about the middle of the spell of woik cansed- 

(a) An inciease in the net late of woikmg which 

vaiied fioin 15 to 8 0 poi cent — Houis of 
n ork, 8 \ M tu 1 pm, and '■2 p ai to b p M 
except on i8atuida>s up to 5 p m 

(b) Wilb the exception of the alteiiioon s])ell in the 

stamping piocess an inoiease in total output 
was obtained 

(() In haudkeichiel-foldiiig the actual mciease 
was '2 3 pel cent, in haudkei chief -noning 
1 6 pel cent and in the staraping-pi ocess 
(inoinmg spell) 0 7 pei cent These aie 
sinallei than liave lieen found in othei 
instances 

2 111 handkeichief-toldmg a slight modification lu 
the conditions of woik caused a leduclion in the amount 
of lost time ot ovei 50 pei cent and an aveiage inciea^e 
m output of appioximatelv 5 pei cent 

3 The lesults in the thiec piocesses investigated 
aie veiy consistent and suggest that iavomable lesnlts 
would be obtained b> the intioduction of le^^ts m most 
tepetiUve piotebses'' 

Again some laboiatoi) expeiiments on 3 tiled subjects 
—A B and C — ^weie conducted in placing bicycle-chain 


Eepoit 32 “Studies ui Eepetitive woik with special 
leteience to lest-psiises” by S "Wyatt and J E Trasei, I 1* 1 
fjondon „ 

s I E E B Eeporl 32 Bv Wyatl and Eiasei 
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linkfcj cm l\ pail ol two steel sliafts lu eveiy case the out 
put in the lest-pause senes is yeneiall> higliei than the 
un-mten upterl series in the hist 30 oi 4U ininute‘=! nnnie- 
diately tollowiiig the lest ' 


Com.'paii&oti of ontfut in tno •,eneb 



j Oontmuoub aeneb 

j Bi-bt puusc si'rits 

Pe,c 

eutage iucreas( 

Subject 

j Halves 

( toge 

j Hah os 

Vverago ^ 

lldl 

ves 

Ivtrugt 


j let 

2nd 

let) 

2ncl 1 

Isi) 

2nd 

\ 

1 13l 4 

127 7 

129 6 

138 2 

137 0 ' 

137 6 

52 

7 3 

' 02 


13t 2 

124 1 

12< 8 

138 8 

1806 

134 3 

58 

51 

j 2 

0 j 

188 8 

120 3 

134 1 

141 0 

134 0 

137 6 

10 

0(5 

25 


Then tlnee spells of 50 minutes each witli lest-paiise 
ol ") minutes aftei each spell was tned on B Tdie 
supeiionty of the lest-pause woik ovei the continuous 
senes is again evident specinlly in the middle and lattei 
pdits of the spell 

( oin'pci) isoii'i oi outp'iii m und (ontmuou^ 

iones 



Parti 

1 Part It 

1 Part III 

Average 

OoatMiuous seriee j 

140 1 

126 9 

' 127 8 

1316 

Boat pauses serieb | 

1478 

144 1 1 

142 7 

144 9 

Peroentage luoieaso | 

66 

13 6 j 

11 7 

10 1 


E E Osboine has piepaiecl ti valuable lepoit on 
‘output of women workeis. m i elation to homs of woik 
m shell-making, " 43 women were taken as subiects in sbell- 
lactory on “ripping” and “put oft operations wdncli 
shows sirailai results 
Ibid 

to I E B the author mukeh full acknowledgraents 

WiIPKll Eepoit 32, p 36 

... S'“r4zr"‘" 



V\ Ifl \\ PACTOE IN JNDUHTin VEi) 
VCC^TDENTS 

'I'Ik ph^'^K.il eiiMioiiiiit'iit ol^ the woibei seems to have 
,iu appietiaWt mthiemc on acudeul late Osborne and 
Veimni In installing lecoidmg thermo- 
gia]ihs it Ino laigo munition lactones 
dining the nai weie able to lecoicl the 
appiOMiiiatc teinpeiatiiies at whiOi the accidents lecoided 
in the aiiibiilanco looiii neie incmied dining 10 to 12 
months 

Tin lesiilts cle.uh suggested that thoie is an optimum 
tempoiatiiiL ot h7 7 dtgiee F at which accident incidence 
IS at a minimum But the aiitliois have 
uptimuni Urn jiouited oiit that the be&t tempeiatuio 
S^entb ° ^ loi accident pi event ion is not iiecessaiilj 
the most suitable one foi woikmg eili- 
(lencv Tlieic is little doubt that 67 degiee F is too higJi 
toi the attainment nt mavimum elhcienc^ if the woik is 
at all active ’ 

Fnrthei Veiuun /mil Bi'djo)d\ study oi the Biitibh 
C'ollioiics conhnns this etiect ol tempeiatuie on accident 
cans.itioii As the tempeiatuie ot the coal seam rose (oi 
the Kata cooling ]) 0 \veiN fell) the accident hequencies oi 
the collieis and tianimeis who woik at oi near the surface, 
tended to incieaso- -wdiile the accident fieqiiencies ol the 
haulage men and olhei woikeis, who woik in the air ways 
ivbeie the lenipeiatmes aie lowei lemamed piacticalh 
constant thiougliout ^ 

These pieliminaiy conclusionsi about the association ot 
liighei tempeiatuies and mcieased accidents have again 
been contumed by Vernon and Bedfoid regarding 23,000 
miners’ cause ot .ibseuteeism wliere the a(cid(>nt fipgimuy 


1 Heport 3*1 I F R B , London 
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wdfc, found n^'^ouated until tempenitiue 'specwlly in ‘ the 
/ess ^eoeie tijpp-> of accidentb ^ 

Anothei factoi influencing accidents appeal to be au 
fielotiti/ The accidents mcuiicd by uudeigiouncl men 
othei than coal-face 'workeis inci eased 
steadily at all velocities from 70 teet pei 
minute upwaids and at a velocity of 264 
feet, they v\eie 68 pei cent moie nunieious 
Othei faotoib influeucmg accident^ 

Osiboriie and Veinon investigated the paits played 
by Hpeed of Piodiution and laUgiie lespectively thiough 
the analysis of 50,000 aendenU incuired 
sptu oi produo Muiutioit lactonp'^ woiking day 

tion and atoideuts ' a ' 

and night Vaiiations in output dm mg 
the peiiod weie lueasuiecl simultaneously with vaiiations 
in accident incidence Then mam conclusions aie — 

(a) In the case of the day shift, a stiong qualita- 
tive leseniblance exists between the jate of output cuives 
and the accident cuives, thus suggesting that vaiymg speed 
of pioduction is lesponsible foi the vaiiations in accident 
incidence lathei than fatigue 

(h) That fatigue maj be au impoitaut cuntiibutiiig 
cause, howevci, is shown by the fact that duimg a peiiod 
when a 12 houi day (75 houis week) was being woiked 
the accidents inclined by women weie 2| times jnoii' 
niinieions than in the subsequent peiiod when the daily 
houis weie leduced to 10 

(t) ‘ In addition to speed of pioduction and fatigue 
an unpoitant pait is played by psychical influences, such 
ris dleitness and attention This conclusion is. based on a 
coinpauson between the accident incidence on the dav 
shift and on the night shift Whereas m the toiinei the 
accident curve follows the output iiiive, vei> closely, in 


Bepoit ‘■)1, T T E B 
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the lattci it IS widely ditteient Theic the accident late is 
at a maxiraum at the heginiiiii« then falk sliaiplj and 
hiiallv Sinks to less than halt the oiiginal value Fiiitliei 
the total accident late is lowoi bv an aveiage nf 16 pei 
cent with no deciease in output ’ 

“ The authois asciibe these difteiences to psychical 
influences assuming that the night ivoikeib staited wotk 
in a caieless and excited state, and giadiially settled down 
to a calmei mental state than tht dav-woikeis ” 

Psychological tests foi Measiounq Psycliu factor 

Psychological tests have been devised fot testing the 
intelligence and vocational aptitude of the wnikeis, and 
theie aie iniiuineiable methods ni mstiuments foi this 
pill pose which all have a lestrictecl value foi a definite 
pill pose Attention and caiefiilness aie elusive factois 
and not measurable for scientific puipose® in a conclusive 
fashion The following “ Psychological tests weie 
devised by some scientific woikeis of the Industrial Fatigue 
Eesearch Eoaid to test and measure the alertness and 
caiefulness of the workers and they are noted and desciihed 
belov as interesting illustrations — 

1 The clottmq test — McDoiigal-Schusiter Revolv- 

ing dotting tests 

2 The fuismt metei test — to follow the iiiegulai 

movements of a mecbanicallv conti oiled 
pointer 

3 The choice reaction test — the subject was 

lequired to response to visual, auditory and 
tactual stimuli as lapidly as possible by 
placing his fingei on the correct iespon«e 
button 


* Report 55, I P E B , Preface pp V — ^VI 
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4 riie latetiupteci piO'^u/f mete) teP — Duiing 

the test -visual md auditoiv stimuli to 
which the sub]ecl was lecjiaied to lesfionse 
wme given it niegiilai inteivals The 
usual stimuli woie led and ivliite clisis and 
iiiditoic stimuli weie a liell ind buzzei 
Responses lecoided by piessing ))utt()n in one 
case and depiessing his light oi left toot in 
the othei The Scoie \ias iiitomnticallv 
lecoided as m pievious oases 

5 TAe iu-at(hi)atiofi test — by hand movements 

ovei gieen and white discs 

f) The stendine'ss test — To kec]i i stylus with a 
ball on the end inside >i small metal cup 
without touching eithci the sides oi the 
bottom, the cup uieainvlnle being automatical- 
ly moved in an ii tegular wat Length of 
contact of the ball and cup was raaikcd by a 
buzzei and leeoidcd 

7 The cube test — to build a cube with 27 eolomed 

bricks each side being of difteient coloni 

8 The hnqwsUc mtelhqence test 

9 The Timibei -sethnq test — get a ceitain com- 

bination of figuies by moving certain set of 
levels 

10 The stereoscopit test — test card siupplied by 

Messrs Zeiss — siibiect to place in then 
collect peispective eeitain pictuies on the 
card as seen through a Zeiss steieoscope 

11 The dynnmainete) test — The subiects were le- 

quired to gup a Salters’ dynamometei with 
each hand in succession, the score being the 
sum of two gnps measnied in kilogrammes 
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E-vety test involves ,i gioup ol psychological tuuc- 
tioiis — toi < x.niiple 111 thikheii intelligence seems to be the 
predoiiiiiiant t.utoi n Inch at counts toi positive con elations 
ot all tests with eacli othei inioiig clnldieii With mental 
and physic il (kielopments othei tests take a moie impoi 
lant pait in test pertoimames ’’ 

‘ The saim leasons that .iciouut toi the smallness ot 
the inteu 011 elation inelhcients aio equally imhcl in lespect 
to eoiielations between the tests and obtective cnteiia ol 
industiial piohcieniy and accident late The small corre- 
lations betneiii the tests and ob-jeitive tiiteiia seiye to 
indicate that iiidnstnal piohcieinv and accident pioiieness 
aie dependent on many dominant 1 ictois and not upon one 
predominant laitoi Even when the tests are weighed 
the} tail to give loiielations ol sulficient magnitude to 
wan ant the assunqition that they measnie more than a 
portion ot the tactois involved in the ob3ective ciiteiia 
It IS deal that they inea&iiie some of the dominant lactors, 
but theie is no evidence that they measnie the most 
important of them Fmther expeiiment is necessary 

‘ Theie is eMdence that even at the present stage the 
use of ceitani ol the tests desciibecl in addition to the 
existing examination would lebult in the 
Praotieai »pph selection ot entrants more capable of hene- 
mduatr hting by mstiiiction and less liable to 
iiiciii accidents 

P<tyc-holoqical ‘itmly of indiwd^ual diffeiences w icetdent 

Rate^ 

The \aiiations m the mteinal susceptilnlity and prone- 
ness of workeis aie also important factois in accident 

Summaiy oi the lesalts of tests given by the I F E B 
Reports under refeience For the compilation of thw summa^ ^ 
the Board full acknowledgmenis aie due toIFRB &llJSii 
Stationery Office 

Report 4, I F E B Greenwood and Woods 
P 30 
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causation in many cases in addition to the psychic factois 
The physical safeguaiding oi machinery 
individual differ aiid plant, liowevoi pel leci, uinnot reduce 
pronLes” mdustiial acciclcnts below a certain limit 

Many accidents aie due no doubt to puie 
chance and thus un.ivoidable in a stiict ^ense, while others 
die in more oi less degree due to personal chai acteristics 
of the victim himself 

As already stated “ Claielessiiess and ignoiance 
die veiy inadequate teims for descnption The real 
questions aie — 

(a) Investigation into ‘tnchvidual cptibihii/ 

(b) In what measurable respects do such individuals 

differ from then fellows < 


to these difficult questions aie given by — 


1 Gieenwood and Woods-* in “ The Incidence oj 
Indu'>ti'ia1 Accidents upon indnnduah loith special lefei 
ence to multiple accident‘s ” — This study is based on records 
at the Munition factories dining the wai and 

2 Newbold® in “ A contnbiitiou to the itudy of 
ihe human fartoi m the (uw^ation of Accidents ’ This 
study of Newbold is based on moie extensive data special- 
ly provided by 13 large factoiies in Great Britain 

These two studies have cleaily shown that the observed 
distiibiition of accidents is fai different from what may 
be expected flora “ puie chance,” but is 


Special suaeep 
tibihty of certam 

aooidente 


consistent with the idea that certain 
persons aie tempeiamentally more suscep- 
tible to accidents “ These specially 
susceptible individuals constitute a 


® Repoit 34, 1 F B B Vide Hummary in the preface of the 
Report bv Chambers and Parmer I P R B 
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Lompaiatively ‘^mall gioup and influenL' preponderantly 
th( aveiAgJ ot accidents in any homogeneous group ” 

(/hambeis and Faimei applied ceitain psychological 
tests to a large numbei ot workeis iir difteient occupations 
and compared the lestills of the tests \Mtb then accident 
lecords Though very conhdent lonclusions cannot be 
drawn, due to the fact that additional data remain to be 
follected the Board consider the results as “ distinctly 
encoui aging ” and as “ yielding positive indications 
Exposure to risk vanes with ditterent individuals 
Hence “ va lying siusceptihilitj ’ cannot i'p<io ^acto be 
inf ei red as the cause ot difteiences 
EjKporimentB on Aiotdent Pioiieuess ’ is a narrower term 
b^eoini Busoeptibi aooideiit hahilitij ’ and means “ a 

personal idiosyncrasy predisposing the 
individual who possesses it to a lelatively high accident 
late ” ‘ Accident Pionenesb’ leteis to “ the possession 

of those qualities which have been found fioni independent 
leseaich to lead to an undue number of accidents “ Thus 
a person may be said to be accident pi one without any 
knowledge ot the numbei of accidents he has sustained 
foi this statement will meiely mean that he is more likely 
than otheis in equal conditions oi exposuie to sustain 
accidental Such a knowledge would enable us to wain 
such people against enteiing ceitain special dangeious 
ti ades ” 

A Psych logical test foi measunng Accident yioneness 

651 subjects tested—/ e 611 boy apprentices, 
40 women factoiy wmikers 
Tests fall into 3 gioups " 

Chambeis and Faxmei I F B B Report 
8 Ihid For llus iSummaiy of experimental results full 
acknowledgment is made to I F B B and H M Stationery Office 
J I F E B Eepoil' — Chambers and Faimer Ibid 
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Groijr [ 


Aestheto-kmetic 
f'o-ordinatioTi ” tests^ 


i (^/) Dottiud 
(b) Ridution tmif le^t 
(i) P nr Sint iiipfpi tpsi 


These tests merisuie the .ifleient tieivoiis itnpiilses 
received through some spenhc sense oigan ui the musculai 
performance of the hand, arm oi othei [lait'- of the hodi 

» j\; B — This teim wab used to distinguish from Spnsoii motor and Nenro 
uiuBtular which have different soientifle locanings 


Group 11 
] Tests of 01 tilai hnlniKP 

2 Test’^ of Tiemoi 

3 Psyclw-quloamc tefiei tests 

These tests have all been shown to liavt a duect 
relation to tmpei omental instrdnhti/ an inipoiLant cause 
of accident liability Terapeiamental ’ 
peram^tai In includes ‘ neurological and “ psycho- 
logical ’ instability 

Group Til 

1 Asi zntelhcfenu test 

2 I'hi numbei -setting test 

These aie Eeasonuig tests — tm lapid and acemate 
thought 

Fwal londusions fioni the tests 

1 Relationship between maioi and nunoi accidents 
definitely pioved foi samt indniduals 
establishes “ individual pioneness ” to be a 
definite causal fattoi 
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2 I'lio nivestig.itioii cleail^ shows that the dis 
tubntion of .uudents m lu some degiee 
dtteimiiiecl bv peisoii.d metisuiable 
qualities 

1 Mau^ changes aic detuiueiital to output because 
ot then uiteifeieuce with the sAving oi woik 
In addition thcie is a ceitain amount ot evidence to 
shov that — 

4 in lepetitivo woik ot a fatiguing iiatuie, 
changes in the loim of activity slioiild be 
lelativelv nioic fiequent 

') A high degiee ot lesemblancc between the 
alternating loiuib of activity although 
subjectively satibtying is not conducive to 
incicabed output " 

Vani'ty and Vnifontnty in Woih 

The genet al lesults disclosed by pievious mvestiga- 
tions on the eftect of changeb in activity and lest-pauses 
and variety in woik ib snminaiised as tollow&i by a Repoit 
of the Indiistiial Tatigue Rebeaich Boaid — 

1 ‘ A change in activity ib beneficial only when 

the substituted task is easiei than the opei- 
.ition it leplaces 

2 Ihe supeiioiity obseived undei the varied 
louditions ot woik is most niaikecl when the 


^0 Chambeis unci kaimei Uni , 1 k B 31 Kepori 

N B — In dealing nith highly technical psychological points and summaty of 
expeiimental rosults of the scientific noilceis of the I P R Board in this Chapter 
elsewhere the anthor has been compelled to follow too closely the expressions of 
the scientific conclusions ol the learned investigators in older to preserve technical 
pieoision of the subject For these results and sumnianes and oonclnsiops of 
experiments fullest acknottledgiuents are made lo the I F E Board and His 
Majesty s Stationeiy Oflica — Author 

and Fraser V uiety and Umfoimity in Work 
Beporl 5S, JFB h and Kepori 26, I F E B , p 13 
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substituted activity is widely difteienl troiu 
the one it leplaces 

d ‘ Ftequeiit thauges in the toiin of activity aie 
detiimental to output and long penods ol 
imvaned woik aie equally iiiitavoiiiable 

4 ‘ Oiganised change peiiods aie pieteiable to 

iiiegulai niteimptions thioiighoiit the 
day 1 

It theiefore seems abundantly cleai tiom the vaiious 
expel imental mvestigatioii of the Industual Fatigue 
Research Boaid that unitoimity in methods and piocesses 
in any i\ork is less pioductive than the intiodiiction of 
larietj in -vaiioub piocebses It ha^ also been pioved 
fiom one mvestigation that the “ highest output is obtain- 
ed when “ the foim of activity is changed attei 11 
and 2 houis of unvaned work 

Kye-^timn m vet y fine //iocekt,es 

The value of glabbCb in veiy hue piocesses is indisput- 
able They increase the output and also save workeis 
finm physiological injury due to seiioiis “ eye-stiain 
Objectively veiy definite evidcine of the 
Effect o£ value of the glasses is piovided by a 
fl°ne Repoit of investigations by Tndustiial 
processes Fatigue Reseaich Boaid whose com fusions 

aie summaiised below - 

1 R»ates of output substantially inci eased when the 
woikeis weie supplied with glasees “ The amount of 
this inciease vanes in individual cases fiom about 8 to 26 
per cent foi drawing in and fiom less than one pei cent 
111 an exceptional case to neaily 20 per cent for filament 

'JFoiuclilic Educational Pavcliology, Vol III, p 136 
({Jolumbia Umieisity) 

ol luteinatioual Institntt' oi [ndustxial Psycho- 
logc Vol T/6, p 236 
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sorting nnJ 'irountiiig Thebe liguies refer onlj- to 
eKpeiieiKer’ wuikeib and still greater increase may be 
p^pecter' in tin case of beginners 

2 The aveiagc inciease in output works out at 
about 12 pel cent 

1 Tire loss of tflicienty oi those engaged on hue work 
due to accommodative asthenopia, or to the defensive 
rests taken to avoid oi limit this foiin of eye-stiam ib 
exaggerated, as would be expected by erioib of lefraction 
and inferior \isual acuity 

Optnnvm load fo) uomni in mdii'^tue^ 

With regard to the employment of women in the 
(.oilier res ’indcrgtound or on the surface and in other 
industries rn which manual labour and 
Employment of physical stieiigth plays an important part 
mdustnes theie are very important consideiations ot 

health and physiological injury whicli must 
be tully explored by scientifrc students in the broad inteiests 
of a country The International Labour Conferences as 
well as the various nations are already doing then best to 
gradually abolish the employment ot w'nmeii underground 
m the Collieries But the employment (jf women in heavy 
rndiistires seems altogether undesirable as it is likely to 
injure their delicate physiological stamina and may 
inter lere with their powers of fecundity ni some cases 
Tn any case the cai lying of heavy loads in heavy industiies 
by young women workers is a matter of serious impoitance 
from the national standpoint When we remember the 
large number of looIic women rn various Indian industries 
the impoitance of determining an optimum load and 
national legislation to presciibe the maximum load for 
coolie wmmen becomes obvious Tn India such questions are 

R “Eehef ol Eve-stram m %eTv fine processes” I F B B 
Report 
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geneJrillA iidiculed b\ tht eruplo^ei'^ and oven lespoubible 
public women but in vveHtciii tontUties the valiit ot the 
individual woikei and liis impoil nno to the nation aie 
hill-\ leeogmsed in piaotiee In the (love i muents eoneeined 

Foi iiistanee the Biitish Gove lament and its Home 
Office enli listed the diiG ot dehei mining tlie optimum load 
toi women to the [ndiistrial Fatigue 
lavestigation to Rebeaicli Board, and veiv valuable investi- 
load gatinns With gititcst scientihe piecision 

have been maele b> eminent nmstigatois 
like Piof (^nthiinf FNS , Beadle ind otheis who 
examined 4,000 women engaged in imliistiies, with 
refeiencc to (?) Weight, {ii) Height (???) Length ot aim 
distance of hnger-tips tiom the giound and (??i) Thiee 
physical stiength tests — two itepunng the use of inuscles 
employed in indiistiial piaetioe and one leqmiing the use 
of muscles laiely employed 

cathcartfl ton The Chief conclusions deduced fiom 
\Z investigations ot Cathcait and ntheis* 

aie summaiised as follows — 

1 The stiong women giavitate tow aids moie stieuu- 
ous occupations and it is also pioved that the eveicise ot 
stiength depends on mental aleitness as w^ell as physical 
capacity 

2 Til the deteimination ol the ' phybiolvyually 
economic load the best lough physion] induation of 
strength is body weight 

3 Practical conclusion is deduced that the vaiiations 
in the stiength of individuals can he met by assessing the 
economic load to be earned and lilted as a definite h action 
ot the l)ody weight 

4 “The tentative conclusion is leached that 50 Ib^ 
foi “ oonvemently di.sposed ” loads and 40 Ib^ for “ mcon- 

"Physique of Women in Industrv ’ C'athcart and others, 

1 F R B Report Ro 44 
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vementhj disposed” loads is about the manmum physio- 
logically economic load foi womni cnutiuuall\ engaged in 
taiiymg 

5 According to laboratory leseaiches of the 
“ 2 ^hysiological cost of canyinq,” the most economic load 
appears to be about 35 yici cent of the hodv weight, though 
the actual jieicentage will depend on the mode of carriage 

Theie is howevei the rlifficulty caused by the first 
conclusion above that generally women of special strength 
and capacity take to more strenuous occupations Hence 
after considering the anthi opometnc data two sets of 
conclusions aie arrived those applicable to the avetage of 
the siibiects examined and to oidinaiy women engaged in 
industries not open to the selective influences, and tho^e 
applicable to adolescent girls 

The following conclusions aie finally 

Final conolnsions t i i i , j. 

deduced by the learned investigators — 

1 Maximum loads should be 40 pei cent of the body 
weight for continuous and pei cent for intermittent 
carrying, which approximate to 45 and 55 lbs according 
to the aveiage of the data examined 

2 Optimum load for continuous carriage by the 
average healthy women is 45 lbs though 50 lbs will not 
be fatiguing in such a case with a possible increase of 20 
per cent if the load is compact and easily handled 

3 In the case of adolescent giils the risk of malfor 
mation and distortion of the body is. very great, and 
therefore the investigators have prescribed an alternative 
limit of 25 to 30 lbs for female young persons 14 — 16 and 
a limit of 40 lbs for female young persons 16 — 18 years 
of age 

We have given such detailed description of some of 
these Experimental investigations by the Industrial 

« lUd 

ir. 31 
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Fatigue Eesearch Boaid to show the national importance 
attached to these matters in western 
The object of countiies, where things atfecting the vital 
interests and health and safety of the 
woikers who aie the pioduceis of the 
national wealth are not left to the idiosynciasies of 
mdvidual employers 

Even in times of a national Emergency like the Great 
War, health and safety of the workeis were receiving 
adequate attention In fact the Ministry of Munitions in 
Great Britain was responsible for initiating most impoit- 
ant investigations into the physiological 
England s e^am requirements of the workers, and the 
ment Industiial Eatigue Eesearch Board and 

Medical Research Council weie especially 
organised on a permanent basis due to the demands of Wai 
industries for evolving measures to preserve the safety and 
health of the workers Most of these experiments have 
been made by scientists of international fame who have 
made these investigations after intensive observation and 
detailed inquiries for years on end In fact the scientific 
work and Ee^earch into the questions of health, safety and 
physiological requirements and optimum conditions of 
temperature, humidity, and air-velocity, etc , conducted by 
these standing Government Boaids and committees in 
England, is unsurpassed by any other country 

It IS unfoitunate that despite the remarkable progress 
in modern industrialism in India and hei rapidly growing 
industrialisation sufficient attention has 

towarf^i a r growiug lequiroments 

problems Oovem’^ of Suitable labouT legislation The Govern- 
SboM research ment of India of course have tried to keep 
pace with the important recommendations 
of the I Ij 0 and the League of Nations But this 
alone is not adequate to meet the demands of the 
situation The public apathy in the matter safe- 
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guarding the interests of the average worker is reflected 
in the indifference of the Government towards Labour 
Legislation, and in taking a keen practical inteiest 
in labou] welfare The modest lecomniendations of the 
Royal Conm%smon on Laboiu in Indm have also been 
mostly shelved due to reasons of alleged financial 
stringeiity The Government of India does not maintain 
any Laboui Exchanges, any standing body like the British 
Medical Research Council oi any important Eeseaich 
Committee to study labour welfare questionsi, and there is 
of course no question so far of having such Legislation as 
the Old Age Pensions Act, Housing Act oi National 
Insurance Act, either in the mind of public men oi the 
Government of India The appalling illiteracy and hope- 
less disorganisation of Indian Labour leave little hope for 
much future progress There is haidly an^ labour 
electorate for election to the Legislatures and theie are only 
some Government nominated representatives in the Central 
Legislature The Government is not so much to blame foi 
these obvious deficiencies, for the public mind and social 
conscience have hardly been aroused to the great importance 
of social legislation foi prescribing national minimum 
standards for various requirements of the workers 

The whole trend of this thesis based on the experi- 
mental results of eminent industrialists and scientists has 
been to the effect that, generally speaking, 
Provision o f any improvement m the physical environ- 
a^p°a7mg propMi meut of the workers and atmospheric and 
internal conditions of a factory or anything 
done to impiove the comfort of the woikei 
while at woik, is in most cases found to be a paymg 
proposition as it results in increased output which more 
than compensates for the cost involved^’ This has been 


I’Vtde article “Welfare Woik in Industry,” Chap VII 
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the experience of most mdustiialists themselves as well 
as independent scientific investigatorsi who have studied 
the question on behalf ol British and other Governments 
The employer b theiefore should do then very best to 
improve the conditions of work, as bad environment is 
ultimately a diain on industiial eaininga 

The Government of India made a good beginning by 
appointing the Bureau of Industrial Research & 
Intelligence in 1934-35 , and it was hoped 
that this Bureau will uudeitake some use- 
uovoiumeao oi iul investigations into the conditions of 

India Bereau ol ° 

induauiai Eeaaaich Laboul Welfaie But tile obiect and 

and Intelhgenoa , i -r^ , , 

a misnomer piogiauime of the Buieau have been 

altogether misconceived, which does not 
have a single eminent physiologist, oi expeit in industiial 
and Laboui Economics on its personnel to study labour 
and industiial questions and conduct industiial lesearches 
of all-India importance It i& haidly moie than an 
extension of the Alipoie Test House, to test samplest of 
products of various industiies it seems designed to help 
the marketing of the products oi for similar purposes or 
to give some technical advice, il at all, about the quality 
or contents of various articles In this sense, the name 
“ Bureau of Industrial Research ” is hardly justihed and 
about its “ intelligence ” seivice also giave doubts must be 
expressed, for there is no Statistician with specialisation 
into industrial and labour questions on its stall who can 
competently handle or prepare reliable industiial informa- 
tion and statistical statements about the Indian Industries 
The name had raised hopes in the mind of technical 
students, that the Buieau will be a sort of standing 
, Committee more or less on the lines of the 

W h a t the 

Bmoau should have Industiial Eatigue Reseaich Boaid, oi at 
peisonnel least undertake in part work of that 

description, which is desirable urgently in 
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uational interests by having some eminent industiial 
economists, Labour Statisticians and Industrial Psy- 
chologists on Its stall It IS therefore most regrettable 
that the Government have not constituted this Bureau tiue 
to its designation, according to the personnel of such 
bureaux and Boards in England and elsewhere, and it is 
seriously dcubted that the bureau lu such circumstances can 
do any woik ol much value to industiies oi in the best 
interests of the Indian woikeis It is urged that the 
Government ol India may soon take proper steps in this 
respect by levying some tax on the industries, if necessary, 
for doing nsolul and impel ative work of this type which, 
though ol value to all mdustnes and woikeis organisa- 
tions, cannot be iindei taken by any industiies oi films 
singly in then individual capacity The cost of a standing 
Board of Industrial Research under Government toi 
investigating matters of vital interest to ihe health and 
safety of the woikeis which is ol emergent national 
impoitance must be contributed according to the capacity 
of each industiy by the whole group of industries as well 
asi the Central Goveinment 

In the dangeious trades specially attention to the 
safety and Health of the Woikeis aie very great The 
Indian Factoiies Act specifies various 
safeguards, and fences, etc , and othei 
compulsory devices to ensuie the safety of 
workers’ lives and minimise accideiiG, and the Indian 
Mines Act alsc' has a similar set of provisions But these 
simply are not enough In each particular industry the 
dangers and risks must be studied carefully by the manage- 
ment with the co-operation of the Workeis 

With this view “ Woiks Councils ’ have been common- 
ly instituted in vaiious countries with representatives 
of employeis as well as employees to study the points 
of conflict between the parties and to investigate matters 
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which aftect woikeis’ comfort and safety A successful 
“ Woiks Council ” makes also foi smooth 
woiks Coun lelations between the labouieis and 

ciIb and Safety i i 

First ’ propangada employeis, and improvesi production by 
ensuring the contentment of the workeis In Indian 
industries such Committees and Councils aie few, and 
successful ones aie much fewei, with the ipsult that there 
are lecurring laboui disputes Elaborate ‘ Safety First ’ 
propaganda is earned on by Governments and bodies of 
employers in various countries in Western countiies like 
England, Belgium and Geimany and the United States in 
ordei to improve safeguaids on machineiy and piovide 
adequate fencings and other protective measures in ordei 
to minimise accidents which requiie a heavy cost in 
compensation in countiies wheie wages are appreciably 
high as in the wmst In India and Eastern countries 
accidents leceive so scant attention mainly because many 
industries consader that the cost of compensation for 
in] lilies and accidents is not so very great foi them to bear, 
and some of them veer lound to the callous view that to 
piovide these additional safeguards and special Safety 
measures is moie costly on an annual basis than the actual 
cost of annual compensation in their factoiies This 
seems haidly a correct estimate, foi with the woikei whose 
compensation is calculated on the “ wage ” basis his skill 
and experience also is lost This lequiies the cost or loss 
due to the additional tiaming, and additional turnover 
To take a leading example, the Tata lion & fcsteel Works 
Jamshedpui, paid about Rs 44,000 in compensation for 
26 partial, 22 permanent and 21 fatal accidents in 1928, 
and this is not such an insignificant annual amount, even 
for laige woiks of the size of Tatas In smaller indus- 
tries the recurring cost of compensation and lose of skill 
and increased turnovei must be proportionately much 
greatei and a serious diaiii on the income of the industry 
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In Europe and America the i elation of accidents to 
the human tactois is fully realised by mdustiiea as well as 
the public The ensuiing of the ease and 
Ford Shops comfort of the woiker is a sure incentive 
effecF on^'oiitpuT to bettei pioductioii and smoother relations, 
and means to affoid such ease and comfoit 
aie adopted in the interests of output and not fiom any 
philanthropic motive For instance the Ford Factoiies in 
Canada employ hundieds of safety devices and almost 
every safeguaid has been adopted by the Ford Engineeis 
The piling ot stocks, lighting and cleanliness aie ideal 
and the movement of workeis is i educed to minimum by 
mechanical automatic supply of mateiials and tools to 
each woikei at his place Everything m fact has been 
done to i educe fatigue and usele'-s effoit and lessen 
accidents 

The question of Safety Devices is an Engmeeiing 
problem as well, and the safeguards some of which aie 
built integral with machinery must vary 
The benefits from With the innumerable type of machines in 
sation*^ indusitrial use, and theie is no place for 

engineering details in this study, which 
must be reserved for separate treatment But the question 
of Safety-First and Accident Prevention has now assumed 
international rmpoitance, and non-official national Safetj- 
First associations have giown up in important industrial 
countries of Euiope and America to do propaganda woik foi 
ensuiing safety of the workers The BtiHsh Safety Fiii>t 
AssoctaHon has done a lot of useful work of this type and 
the Factory Inspectorate is in close touch with it The 
co-operation of the employers and emplovees is indispen- 
sable foi accident prevention Bold Safety Bulletins in 
Vernacular and illustrations of points of hazard in pro- 
minent colouis aie most useful and Indian industries are 

Arnold and Faurote Ford Methods and Shops, pp 418 — 22 



248 


THE ALTAHABAD UNIVEKSITY STUDIES 


not quite alive to their importance Daiigeious paits of 
the machmeiy should accoidmg to Dt Bu^co be coloiiied 
in bright led to call pointed attention to them and this 
IS a safe and inevpeiisive suggestion As accoidmg to 
Dr Vernon, about 90 pei cent of the causes ot indiistiial 
accidents are attiibutable to some soit of negligence oi 
carelessness on the pa it of the worker/" an active realisa- 
tion of the danger by the piospective victim is the first 
necessity in bunging some reduction in pieventable 
in-juries 

We cannot do better than advert to the Safety Devices 
mentioned nr the Matronal Safety Code prepared by the 
United States Biiieaii of Standards for 
u s National fhe piotection of the Heads and Eyesi of 

?ototion®°of tte the Workers, (most important parts from 

head and eyes point of View of accidents) which is 

the result of detailed investigations of 20 

experts The number of industrial operations in]urious 
or dangerous to heads and eyes are extremely large and 
they aie ela<t<fified by this Code mainly as (?) 'protection 
against large flying objects, e g , chipping and some 
riveting operations, (ii) protection from dusts and small 
flying particles, and from winds splashing material like 
lead joints and casting hot metals, (???) protection from 
fumes and gases and liquids, (?■») protection from erccessme 
amount of reflected light, glare and in-jurious radiant 
energy and (??) protection from injurious radiant energy 
and visible radiant energy beyond moderate degree The 
Code after classifying the various iisky processes defines 
the different classes of appliances to protect the head and 
eyes — (?) Goggles of three types — with a flexible frame, 


Di H M VernoD. I L B, , May, 1926 
20 [Tmted States Department of Commerce — Bureau of Stand- 
^lds — National Safety Code for the protection of Head and Byes 
1923, p 66 
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With iigid adjustable or non-adjustable bridge to suit 
various processes, (^^) Face masks piotecting the eyes and 
all parts of the face, {in) Helmets to covei eyea, face and 
other parts of the head, {iv) Hood<i, completely covering 
the head, neck and pait of shoulders and (o) Shields, held 
in the hand or forming part of the machine beside gas 
masks ovei nose, etc, to piotect these delicate paita 
against industrial dangers 

Apart from these protective measures and safety 
devices provision has to be made against the increase of 
sources which lead to mnous industrial 
Industrial disea’ses and occupational internal nsk<( in 
tazards* * ” hazardous industries These occupational 
diseases are also in the purview of the 
Woikmen’s Compensation Acts in the various western 
countries and there is an increasing tendency to compre- 
hend these purely “ industrial diseases ” and hazards 
under the term “ Accidents ” 

The worker is a man first and last, and he responds 
with his whole being to the stimuli of light, beauty, clean- 
liness and order Therefore any attention 
management to increase his 
mental satisfaction and improve his en- 
vironment and comfort during work is generally speaking 
sure to bring out better reaction from the worker’s side 
unconsciously and must in general result in increasing the 
relative output, after making due allowance to satisfactory 
adjustments Any such ameliorative measures making 
foi better working environment and a healthful atmosphere 
must also add to the worker’s efficiency and indirectly if 
not directly lead to a reduction in the rate of accident 
frequency It is wrong to look at the worker purely from 
a mechanical standpoint or from the point of the “ cash 
nexus,” which is not only unnatural but must lead to 
increased friction As Dr Drever has pointed out the 
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urge to industrial activity springs from deep “ spiritual ” 
impulses which affect the whole being of the worker, and 
it is injurious to all concerned to ignore these intimate 
sources of industrial endeavour ^ 


7 Drever Human factor in industrial relations (“In In- 
dustrial Psychology,” edited by C S Myers, H IJ L , pp 17—19) 
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Laige lactones in Europe and Ameiica have, duiing 
the last twenty years, paid incieasing attention to 
‘ welfare woik,’ which hasi brought about 
w?ifarT*work ° ^ ^ great improvement in labour conditions 

Welfare Work or what is sometimes called 
‘ Social Betteiment ’ and ‘ Model employment ‘ consists 
of ‘ voluntary efforts on the part of employers to impiove 
within the existing industrial system the conditions of 
employment in their factories It does not, in this 
nariow technical sense, postulate any fundamental change 
in the capitalistic basis of industiial organisation, but it 
ceitainly implies a new attitude on the part of the manage- 
ment and a new social responsibility 

During the Great War, a great impetus was given to 
Welfare Work in Great Britain In view of the gieat 
national emergency, the Government did 
induBtoai expert everything possible to stimulate produc- 
Great w^°^ tioii Experiments in Welfare work were 
made on a vast scale in the Munition 
factories and controlled undertakings and measures taken 
to improve the environment and comfort of the workers 
were in most cases economically justified, resulting in a 
great inciease in output 


’ Foi this Chaptei full acknowledgments are due to Mrs A B Adaii, Editor, 
The Anauda, Madias The Article appearmg in that Magazine under the title 
Humanising Indian Industry forms the present chapter — Author 


^ Macgiegor Evolution of Industry 


^ Proud Welfare Work 


^ Huttod Welfare and Housing 
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The growth of Welfaie work is fartly due to a new 
spirit of ‘ moial industiialism ’ which has come to recog- 
nise that the ‘ cash nexus ’ is not the sole 
ia^e°work basis of lelationship between employers 

and employees^ But it may be admitted, 
that ‘ business is business,’ and in industry purely 
' economic ’ factors are more powerful than sentiments 
Economic motives, hope of increased production per capita 
and of increasing profits in the long lun are therefore, in 
most cases, the piepondeiating considerations in Welfare 
woik It would, howevei, be rash to suggest that no 
humanitarian feelings are involved, since man’s actions 
leault from very complex motives, and many of the great 
leaders of industry who pioneered ‘ welfare woik ’ have 
been men of broad social sympathies 

The worker is not a mere ‘ hand,’ but a human being 
first and last He is a sensitive creature, whose productive 
energy is affected by his environment and 
^ psychic reactions to the stimuli of light, 
air and beauty, and of temperatuie and 
humidity inside the works The new Science of Industrial 
Psychology has demonstrated that these are important 
factois in determining the woiker’s efficiency We can 
thus conceive of an optimum standaid of these require- 
ments which industries must strive to reach in order to 
yield the greatest contribution to the National Dividend 
One must agree with Professor Pigou’s-' suggestion that 
the State must fix the minima of each of such requirements 
in the interests of Society, and no factories must be 
permitted to bring m degraded conditions 

In America, a new ” Efficiency movement ” has been 


lolin Lee Principles of Industrial Welfare 
Pigou Lectures on Housing, Manchester University 
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started to emphasise the importance of ‘ Model Employ- 
ment ’ in a purely economic spirit To 
E fa c 1 6 n 0 y Brisco,® it IS a mere ‘ dollars -and-cents 

Movement 'in j. > j ^ 

America proposition as it impioves productivity 

and the relations between capital and 
labour But, whatever the motive, it is a fact that Tiade 
Unions lesent welfare work as a ‘ dole,’ and ‘ insidious 
philanthropy,’ which will impair then class solidarity and 
damp their fighting zeal, and may even pie3udicially affect 
wages The new woiker wants good conditions as. a right 
and therefore wise industrialists do not expect gratitude 
for betteiment measures It would, perhaps, show a 
lietter moral sense if there is less trumpeting of the 
philanthropic motive, and it would ceitainly lessen the 
suspicion of the workers, whose sense of self-iespect and 
independence will not be undermined by accepting 
charity ’ 

In India, factory labour is not well-organised, and the 
Indian worker is not even half as self-reliant or aggressive 
as his western brother Patronage is highly valued in 
Indian Society, and the Indian labourer, helpless on 
account of his abysmal ignorance, looks upon any conces- 
sion from employers with a ‘ niai-bap ’ feeling which is 
often demoralising With greater organisation, mass 
education and filtering in of the western proletariat feeling 
he IS becoming more self-ieliant and restive When 
screwed up, during periods of conflict by outside agitators, 
he ceases to be the meek cieatuie that he was , and therefore 
Indian big employers are seriously considering the intro- 
duction of welfare arrangements to placate the labourers 
and lessen the recurring troubles Bad environment and 
neglect of labour welfare may be one of the important 
causes of incessant strikes in India 


6 Brisco Economics of Efeciency 
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The piobpects of welfaie work can only be increased 
by a demonstration of its economic feasibility I give 
here the results of certain industrial 
Economic justi investigations According to Professorsi 
fioahon for welfare Brisco, normal Capacity has 

been found to inciease by 17 to 20 pei cent 
from changing bad lighting arrangements to well lighted 
conditions Good lighting is theiefoie an essential con- 
dition of efficient woik Bad ventilation increases fatigue 
and brain-fog In India, ventilation is seldom sufi&cient, 
and illiterate workers and ‘ inefficient ’ employers alike 
caie little for it One of the most remaikable featuies of 
the Eoid workshops is the ‘ Hollow-Column Air Ciicula- 
tion System,’® which avoids air-pipes, by making all insad© 
floor-supporting columns hollow, with openings near the 
ceiling, to regulate air supply thiough ‘ air-conditioning 
units ’ Some big Indian factories should consider its 
adoption 

Attention must be paid to every detail Experts say 
that air in a factory should move 2 to 5 ft per minute 
In Illinois, C S A , the law provides for 
Some standard 1.800 cubic feet of air per hour foi each 
rT“d mduSi prison in a factory The window and 
conditions dooi space must be ^ of the flooi aiea The 

space allowance per person should be at 
least 250 cubic feet in daylight and 400 cubic feet in the 
dark ^ These are consideied loughly as good minima by 
experts In India, the Factory Act does not provide for 
such minima to ensure the safety of the employees, and 


hiisco Economics of E&ciency 
^ Arnold and Eaurote Eoid Methods and Eoid Shops 
^ Cf Watkins Labom Problems, and H L Srivastava, 
“Economics of Industrial Accidents” (M S — Economics Depart- 
ment, Allahabad University) foi detailed information 
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much IS left to the careless fancy of an overbusy factory 
inspector In India, also, factoiiesare often very clumsily 
constiucted and ill-adapted foi the working of modern 
machineiy which leads to a laige numhei of accidents 
Accoiding to the Bombay Factory Eepoit foi 1925, out of 
eighty-two fatal in-|uries, thirty deaths weie lepoited as 
due to the ‘ collapses ’ caused by overloading the ‘ original 
end wall ’ with the new structure during an extensaon in 
the Ahmedabad Mill , and, at another mill ‘ the mishap ’ 
was due to the addition of a second storey “ No new 
machinery should be allowed to be installed in an old 
building without previous approval of the structure by the 
Factory Inspector, and drastic changes in the size of the 
plant should be controlled 

Dr Vernon“ found in the munition factories that, on 
an average, the night accidents were 17 per cent more than 
the day accidents Hence proper lighting 
Optimtini light regulations are very important In a 
and’ tropical country like India, suitable tem- 

perature requnes first attention Dr Hal- 
dane observed that 80° F with moderate humidity and 
70° F with high humidity caused depression, dizziness 
and headache, and such are the ranges of temperature in 
many Indian factories in summer The ' best working 
temperature ’ was found to be 65° to 70° F , with an average 
humidity of 60 to 70 per cent This is borne out also by 
the experiments of Drs Vernon and Osborne^® at two large 
shell and fuse factories during the War after almost twelve 
months’ study They found the lea^t number of accidents 
occurred at a temperature of 65° to 69° F 

Bombay Eeport, Chief Inspector of Factories, 1923 
D International Labour Eeview, Vol XIII, V, p 681 
19 ILE , Vol XIII, V, Vernon The Enman Factor m 
Industry 
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In India little attention is paid to Wellaie work, prob- 
ably because labour is extraoi dinar ily cheap No better- 
ment measures are undertaken to improve 
ohief reason for efficiency bccause men can be had to bring 
about mcieasfid production at cheaper 
price than the cost of welfaie activity 
required to stimulate the expected increment in output 
Dr Gilbert Slater thought that the chief leason for employ- 
ing proportionally more labourers for the same task in the 
Buckingham and Carnatic Mills as compared to Lancashire 
was, not so much the glaring ‘ inefficiency,’ as the ‘ cheap- 
ness ’ of the Indian worker , and he dismissed Sir Clement 
Simpson’s plea that the Lancashire Cotton woikei was 
2 67 times as efficient as the Indian as haidly more than an 
arithmetical quibble This factor needs further investi- 
gation “ 

Cooling and humidifying apparatus is. urgently called 
for in Indian cotton mills in summei , and it could hardly 
prove more costly than heating the Lanca- 
cooim^ and shire Mills in the cold season It is 
Sn gratifying to learn that " Ahmedabad has 
cotton mills recognised the need of efficient cooling and 
ventilating arrangements ” and that the 
Sholapur Mills have installed ‘ several special ventilating 
and humidifying plants ’ to ' neutralise the trying climatic 
conditions ’ at these centres The Government must 
make these measures compulsory at least in big Cotton 
Mills, as their economic practicability is almost established 
At present, even Kata thermometer and hygrometer read- 
ing records are not compulsory in most provinces, and we 
cannot get an idea of actual temperature and humidity in 
the Cotton Mills 


Indian Industrial Commission Rnport 
t'* Bombay Report, C T Factories, 1927 
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We now take up the much disputed question of Long 
Hours and Oveitime, which appear to be positively injuri- 
ous, beyond a certain point, in their effect 
Overtime and output, as was discovercd by 

generally rmpfofit factories diiriug the War 

able Experimental “ After the first feverish rush it was 

losnlta J! 1 .1 

round that, at least m two important 
districts (Leeds and Glasgow), employers 
refused to allow oveitime, even though men were willing to 
work Many factories found it more economical to 
reduce the woiking hours The experience of a crown 
factory is said to be that “ any lengthening of the day 
beyond 6pm, and a total of 8^ hours’ work daily exhansts 
the workers and is of no advantage in mcieasing output 
Another factory with 2,000 women and girls is quoted by 
the Factory Inspector as reducing the hours from 7 till 6 
to 8 till 5 and ‘ output remained the same “ Experience 
in Europe and America has undoubtedly continued to 
show,” says Professor E J Urwick, “ that a reduction of 
the 12 hours day to 10 hours (8-| actual), or even less, is 
accompanied by a greater regularity of work and quicker 
production, with little or no diminution of total output 
In many cases there has been an actual inciease of produc- 
tion Professor IJrwick substantiates his conclusion 
with important examples from experiments in America 
and Europe “ In 1917 the Ministry of Munitions 
reported a 10 per cent increase in production of men when 
hours were reduced from 10^ to 9^ actual”^® “ This firm 

15 Proud Welfare Work, p 162 

18 Grt Britain Eeport, Chief Inspector of Factories, 1914 

I'i' Ihid 

18 Eeport by London Welfare Committee foi the Tata Wel- 
fare Work Scheme and Papers by Prof E J TJrwick and Mr and 
Mrs Sydney Webb, etc (not published) 

19 Ihid 

F 33 
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have been woikmg overtime continuously for sevetal 
months,” a firm is quoted as repoitmg, “ but have found 
it ab<solutely necessary to stop it for a iveek as the strain 
becoming too gieat and the number absent through 
illness was so laige Piofessoi Urwick cites the case of 
a tobacco factory wheie “ an inciease of '^0 to 50 pei cent 
in ailments among the woik-people was discovered after a 
period of oveitime working The necessity for proper 
rest-pauses cannot be ovei emphasised In their absence 
‘ suireptitious breaks ’ and ‘ lavatoiy loitering ’ are 
fiequently lesorted to by women, and “ it only shows how 
great the strain is on women and girls that they should 
desire rest so obtained “With piopeily ad]usted 
intervals for lest,” says Pioud, “it is less strain to 
pioduce the same quantity in n nine houi day than m a 
ten houi day During incessant work, without good 
lest intervals, muscles become rigid and less responsive to 
nerve stimuli, as the toxic impurities accumulated during 
continuous effort poison ‘ the nerve cells in the grey matter 
of the brain The attention theiefore flags, rhythm of 
movement is less regular, and theie is an inciease in the 
number of seiious accidents which may require huge 
compensation cost ‘ ‘ The efficient cycle should be work 
to the period of sensation of fatigue and sufficient rest to 
lepaii the body of its losses ‘ Speeding up,' the lesult 
of Taylonm or ‘ Scientific Management,’ oveitime 


20 Grt Britain Report, Cliief luBpector of Factories, 1913 
2* Report by London Welfare Committee for tke Tata Welfare 
Wort Scheme and Papers by Pi of E J TJrwick and Mr and Mrs 
Sydney Webb, etc (not published) 

2" Grt Britain Report, Chief Inspector of Factories, 1914 
2* Pioud Welfare Wort 
2^ Brisco Economics of Efficiency 
^Ihid 
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bonuses and piece-work are sure to bung exhaustion, 
especially in the case of ill-nourished workeis in the 
eneivating climate of India Welfaie depaitments must 
make a caieful and scientific stud’j of these questions 
which aie of greatest significance to all businesses, and 
must adopt sound measuies to i educe fatigue and avoidable 
ailments, resulting in absenteeism miseiy and economic 
loss 

Wolfaie Woik generally includes the piovisaon of all 
facilities which are conducive to the realisation of the 

workeis’ full physical, mental and moral 
WeUaie Woik efficiency Dunna it includes the 

Ita scope ® , 1 1 1? . 

piovision of optimum standards of venti- 
lation, light, temperatuie, sanitation and hygiene, and the 
investigation of such general problems as houis of work, 
fatigue, half time, shifts, lest pauses, labour before and 
after maternity, provision of ci belies for children during 
work hours, safety fiist measures, provision against hot 
floors, heat, glare, noise and dust, fumes®® and dangeious 
gases, as well as meals during work hours, provision of 
lest rooms, shower baths and recreation dm mg inteivals, 
and fiist aid treatment in case of injuries We are pri- 
marily conceined m this aiticle with Welfare Work inside, 
the tvo)ks, but cannot touch moie than a few items in oui 
discussion The shift system of woik which obtains 
specially in the Jute mills is certain to cause a great and 
alaiming disturbance of family life and is liable to gieat 
abuse on the part of employers and deception on the part 
of workers It makes the observance of factory laws a 
difPcult affair It is being gradually abandoned by many 


28 r/ Watkms Labour Problems, and H L Srivastava, 
“Economics of Industiial Accidents” (M S , Economics Dept , 
Allahabad University) for detailed information 
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of the Jute mills Pre-natal and post-natal period 
requires stringent legulation in the case of woman 
labourers Though theie is a system of leave with pay 
instituted voluntaiily by many impoitant Indian factories, 
a definite law tor the whole of India, providing for 
maternity benefits and humane treatment of such woman 
workers, is urgently called foi m the interests of the 
future geneiation Maternity cases naturally demand the 
close attention of Welfaie workeis The question of 
‘ safety ’ and pievention of industiial accidents requires 
greatest attention®’ in the lion and Steel industries, and 
in chemical, painting leathei woiking and ceianiic trades, 
occupational hazards and possibilities of industiial 
diseases®® are most serious, and these technical matteis 
form an important care of the welfaie departments 
Outside the works there is a vast field of ‘ betteiment ’ 
activities which is beyond the province of this article to 
discuss in detail The following list is adapted at random 
from a Welfare Scheme lecommended foi the Tata Works 
by a Committee of Experts'^ — technical, adult and 
primary education, sanitation, housing, garden planning, 
boulevards, tree planting, rapid and cheap transit and 
communication, parks, baths, ‘ civic centres ’ and public 
halls, infection, prevention, ambulance, first aid and 
medical dispensaries, maternity clinics and benefits, 
domiciliary visits by health and social visitois, gymnasia, 
playgrounds, woiship, social gatherings and clubs, ‘bha]an’ 
parties, circulating libraries, leading-iooms, hygiene and 
temperance campaigns, cinema shows, co-operative stores 
and credit, provision foi woikers’ leisuie and auxiliary 
ti ades 

21 Ihid 

2S Ilnd 

21 Eeport by London Welfare Committee for tbe Tata Wel- 
fare Work Scbeme 
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In India'" the Biitish India Coipoiation, Cawnpore, 
the Tata Steel Woiks at Jamshedpur and Bombay, the 
B and C Mills, Madias, and the Empress Mills, Nagpur, 
have Welfare Schemes, but considering 
b o in e laboui the magnitude of the problem, they are 
^uaie sobemea in ^ beginning The 

Buikingham and Carnatic report 

among their Welfare activities — ^kindergarten classes in 
the ‘ model villages, special technical classes with a free 
mid-day meal for working children, gratuity and savings 
funds, privilege leave, village halls and workmen’s stores 
The Tata Steel IkoiLs have institutes with concert and 
billiard halls for bettei -class workers, a technical school, 
the activated sludge system of sewage disposal, a dairy 
farm, and a rest-house foi Coke Oven coolie women 
Without going into details, I feel the conditions of the 
Coolie Town and the housing of low-paid employees require 
radical improvement The social needs, and welfare of 
the lower class of workers have not received adequate 
attention, in spite of the fine work done by Mr Thakkar 
of the Servants of India Society It is regrettable that 
the Tata Company have neglected a fine opportunity of 
‘ gaiden-city ’ development, for which Tatanagar has very 
great prospects Perhaps in the happier atmosphere of 
a garden city many of the recurring misundei standings 
and conflicts would not have found a fruitful soil, for the 
Company appears to be paying much better wages than 
most places in India The work done by the Bntish India 
Coifoiation, undei the fostering care of Mr Mattison, 
deserves a word of piaise The McRobei tganj Settlements 
of the Cor'poi ation is poobably the best housing scheme of 
its kind in India 

30 Welfaie Work Eeports for B and C Mills, 1926 37 and 
tile B I 0 

31 lh%d 
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Gaideu uties 
and Tow u Plan 
ning to coiinteiaet 
e V 1 1 s of ovei 
orondmg 


A discussion of industrial wellaie will be incomplete 
vithout some lefeience to the evils of bad housing m 
industridl centies in India In othei 
industiial count] les senom. cftoits have 
been made to lemedy these evils , and garden 
(ities have been developed at PoH Sun- 
light, at Bou! nemlle and Letchworth m 
England and at llelleuiu iieai Diesden, 
foi housing the woikeis in healthy subuibs connected with 
the works by lapid locomotion They are proposing to 
build Doimitory towns foi coal woikeis, and Housing and 
Town Planning Acts have been enacted to lemedy the 
housing evils 

Bad housing has seiious effects on the health, efficiency 
and moral stamina of the workers In India, the problem 
has leceived veiy little public attention 
Evils of conges Let US take the most notorious: case of 
lion and Bombay, whose average density is over 78 

uotoiioiis example pcrsoiis pel acie, while the density in its 
industrial areas is from 300 to 500 and at 
places even 700 persons per acre The nairow, dingy and 
squalid chawls m which woikeis aie hopelessly clusteied, 
use often si\ stories high with a small gully between, in 
which the refuse of the piivies flows freely Bombay it, 
pel haps the most oveiciowded city in the woilrl London 
has only 6 pei cent of hei population in one-ioomed 
tenements with an average density of 1 92 peisons pei 
room Bombay has 66 pei cent of hei population living 
in one-ioom tenements with an aveiage density of 4 peisons 
pel room Dr Baines, an official medical visitor, in the 
course of her Enquiry found a room 15 ft x 12 ft occupied 
by SIX families of over thirty peisons, of whom three 
were women expecting delivery and for whom a space 


Census Eepoit, 1921 and Brougliton Labour in Indian 
Industries 
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3 tt X 4 ft had been screened off The effects on health 
and moials of such oveicrowding, wholly destructive of 
decency and family life, must be most seiious 

The 1 elation of housing conditions to infant mortality 
IS veiy close indeed 75 pei cent of total bnths in Bombay 
occui in one-ioom tenements, which also 
Bomba-i b infant shows the State of morality and continence 
in these overcrowded homes, The rate of 
infant mortality of the City is over 86 per 
cent, accoiding to the Government Sanitation Commis- 
sionei, probably the highest in the woild ■” Is it not absurd 
and quixotic to expect irapioved efficiency and a contented 
labour force to eraeigc fiom these duty hovels^ There 
can be no end to sti ikes and class conflicts till these bestial- 
ising dens aie demolished, and cheap and sanitary houses 
are piovided foi Bombay workers It is a most seiious 
reflection on the business capacity of the employers, as well 
as on the moral tone of the community that such conditions 
are allowed to exist Housing in nidus, trial areas gives 
rise to fai-reaching problems which must be caiefully 
examined by students of social welfare 

The actual extent of Welfare Work m any business 
must depend on the finances and future prosipects of the 
industry, as well as on the efficiency and 
wofr'' standard of life attained by the workers 

But the leal ‘ test of welfare work ’ has 
always been the advance made ovei the ‘ objective mini- 
mum fixed by legislation, ’■*'* which has followed with a 
cautious taidiiiese the example of industrial pioneeis m 
‘ social betteiment ’ When wages are sufficiently high and 
a standard of ‘ reasonable comfort’ has been attained by 

■^3 Oeubub Report, 1921, and Broughton Labour in Indian 
Industries 


Proud Welfare Work 
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the workers, an inyestment in welfare work, which would 
increase their efficiency, is theoretically prefeiable to an 
inclement in ‘ nominal wages A buclden increase in 
money wages often leads, as Piofessoi Pigou'^^ has shown, 
to extiavagance and vice among the woiking classes 


Pigou EcoaojmcB of Welfare 
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QAZ! MAHMUD BAHRI AND HIS 
CONTEMPORARIES 

Uii M II S\E1), M \ , Pii D , 1) Lul 
I 

The following books on the Instoiy of Bijapui and its 
conquest bv Amangzib Lave been consulted — 

(1) Qazayd-'i-Salfitiii-i-Diilkan — A histoiy ni llio 
Ddlluin fiom the eaily Muslim conquest to 1743 AD By 
Mirza Mahdi Khan also known as Nizamuddln Muliam- 
niad Hadi MS India Office, p 339 

(2) Td/nnlql-i-hlhiguif —A histoiy of the Dahkan 
liom the caily Muslim conquest to 1786 AD By Lachnu 
Naravin Shafiq Auiangabadl MS India Office p 1732 

(3) Futuhutl-‘Adil Shahls fioin then origin to 1643 
AD By Fuzunl Astiabadl, commenced by the oider of 
Muhainiiiad ‘Adil Shah in 1640 and completed in 1043 
Biiti&h Museum Add 27251 

(4) Ahml-i-BuchliahrnL-l-Bt'jdpiii — A collection oi 
news and dates of the kings oL Biiapur, by Mil Ibiahim 
bin Mil Ilusaiu AsadkhanI In the leign of ‘Ali ‘Add 
Shah II B M Add 26296 

(5) VaqZi'%‘-i-SaLdtm-Bljdp'u,i — A condensed foim of 
Mahmud Naina, to which the author has added rnoie events 
down to the time of Sultan Sikandai By Shaikh ‘AlxluT 
Hasan bin Qazi ‘AbduT ‘A/iz bin Qazi Taj Muhammad, 
compiled at the end of 1699 B M MS Add 26269, 
p 320 

(6) A]iml-i-Saldtln-i-Bl]dpu,ii — An abiidged histoiy 
of the ‘Add Shahls from their origin to the conquest of 
Bijapur by Auiangzib, 1097 AD By Pirzada Ghulam 

267 
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Muliiyyuddin Compiled in A H 122 L MiS B M , Add 
26270 

(7) Ba^ltmub-Salatni -—A Histoiy of the ‘Adil 
Shahlb fiom then ongin to downfall By Muhammad 
ilnahim ZMiayii Compiled in 1824 AD B M MB 
Add 26269 India office Pcisian MS 3406 

(8) ]\ladbn-i-‘Llavi(jiri—B} Miistahd Khan, 1710 
A II B M MS 270a , 936b , punted in the Bibliotheca 
Inched Calcutta, 1870-1 

(9) Dillusha — By Bhim&cu, 1708 AH B M MS 
p 271a, 01 23 

(10) Fwtulmt-i-Jlamgvl — By Idaaidas, compiled in 
1109 AH p 269a Add 23884 

HISTORY OF BAHRI’S TIME 
The Decline of the ‘Adil Shahis 

Just as the Biiapui Kingdom had originated in a 
nulitaiy levolt so its decline was marked by the dismem- 
beiment of the kingdom into a number of military fiefs 
The Government was a militaiy occupation cairied on by 
the dominant aristocracy and the officials of the state, ^ e , 
the Afghans with then faefs round Mhaj and Bankapui, 
the Abyss inians ruling ovei the eastern piovince, the Sayyids 
and the Arab Mullas of the Navayat dan of Koiikan wJio 
neie alien in origin, but had settled in the countiy and 
had no intention of retuinmg to then respective homes 
They married within then own tubes and so there could 
have been no bond of loyalty between them and those whom 
they governed Such a state could not be called national 
and was evidently doomed to a speedy dissolution 

For twenty years after the year 1636 Bijapur enjoyed 
a peiiod of undiminished splendour Owing to a treaty 
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betiiecii ‘Aclil Shall and the Mughals, Bijapm was left 
fiec fiom attack, and so by 1656 its teiiitories stretched 
liom the Arabian Sea to the Bay of Bengal and it was 
EUiiounded by a lunge of tiibutaiy states 

Though the eaily years of ‘All ‘Adil Shah weic dis- 
tuibed by quaitels among the nobles and rebellions in the 
fiontiei piOAinces, M^hich weie furthei aggravated by 
Auiangzibs invasion of Bi 3 apui, 1657, the middle and 
latei years of this king’s leign weie marked by a greatness 
bcaiceh less conspicuous than that of his fathei s reign 

In 1672, on the death of ‘All ‘Adil Shah, the gloiy 
of Bijapui departed His son Sikaiidar was only a boy 
of foul at the time of his tathei’s demise and consequently 
the afiaiis of the state weie entiusted to one regent after 
anothci in quick snccebsion The country became a prey 
to then selfish greed 

It was a period marked by a chionic civil vai among 
the factiou''. nobles and independence of the provincial 
governorb the administration of the capital itself was 
pai alysed and the country was disturbed by occasional but 
indecisive Mughal invasions 

Undei an infant king and the incapable legent Khauas 
Khan, the monarchy began to decline lapidly Disaster 
after disaster followed on all sides and Aurangzib launch- 
ed his campaign in the Deccan which proved fatal to the 
continuance of the ‘Adil Shahi kingdom One of the most 
humiliating terms of the treaty of Gulbarga was that the 
Sultan’s sister should be sent to the Mughal haiem to be 
married to Pi nice A‘zam She refused to desert her 
brothel Sikandai but at last had to yield to the demand 
of the Murals and left the city of Bijapur amidst the 
tears of the citizens ‘ 


1 Basatiiiju Salatw, p 424 
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The levolt of the Afghans under Bahlol Ivhan diove 
the legent to beg the aid of the Mughal Viceioy in pacify- 
ing the Afghans oi extirpating them It was an aid which 
was piomised in letuin foi co-opeiation fioin the ‘Adil 
^ahl tioops in the attack of the Miighals on Shiva 

Unfoitunatelv foi Khavas Kjjan Bahlol Khan hcaid 
of this an angenient, and stiuck fiist It was an easy 
niattei foi him to abduct Khavas Khan fling linn into 
piison and seize the legency without sti iking a blow, foi 
owing to the unpopulaiity ot the Abyssinian no oiie was 
piepaied to support him 

Bahlol and his Afghan soldieis pioved even 

more incompetent than Khavas Khan As a lesult ot this 
fact theie was soon disoider and confusion in the countiy 
which finally ended in civil wai 

Fiom 1680 to 1683 the ‘Adil ^ahis \\eie lice tiom 
foieign attack, but this relief was too late to be of any 
use, for their monarchy by now was in the last stages of 
dissolution 

Auiangzib attempted to enlist the assistance of 
Bijapur in his contemplated attack on Shambhu ol the 
Deccan, but no response came to the Empeior’s appeal 
On the contiaiy, he received lepeated and cleai pi oof of 
the help that the Marathas used to get fiom the Bijapui 
Government So Auiangzib decided to ineieaso the pies- 
siiie on Shambhu by making a diveision against the Bija- 
puris, and compelling them to concentiate then lesouices 
on the defence of their own lealni Accordingly sundry 
and desultory attacks were launched against Bijapui, 
which effected no conquests beyond subduing defenceless 
villages and the surrounding coin-fields 

The Emperor peisonally came to Ahinadnagai to carry 
on the campaign, but as the Mughals weie at this time 
fully occupied with the Maiatha war, it was not until 
1085 that Bijapur itself was besieged 
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The city was now in a lamentable condition Sidi 
Mis'ud, 11 ho had foi the last five years, as vazii, stiuggled 
to letoim the Goveinment and restoie order and peace in 
the touiitiy tailed in his attempt and left it in disgust ^ 
His siiuessoi Aga Khiisiaw ,'died aftei six months m 
1684 Sikandai ‘Add Shah himself was foiced to under- 
take measiiies foi the defence of Bijapur In spite of 
Aiiiangzib’s fiiendly advances, Sikandar ‘Add Shah 
declined to change hi® decision to support Shambhu and 
leplied defiantly to all the Emperor’s overtuies, entieatics 
and commands which he made repeatedly to bung him 
inund to his side This incident led to the siege of 
Bipapru in 1685 

At first the Mughal opeiations weie languidly earned 
on for the Mughals weie not sufficiently expert and alert 
in captuiing toits by ^lege The garrison fighting in 
behalf of the adveisaiy, was so active and prompt in mak- 
ing sallies on the besiegeis that the Mughals were unable 
to hem the foit round and prevent all entrance and exit 
The ai rival of allies from the Deccan stimulated the 
energies of the Bi]apuiis to such an extent that they were 
able not only to cieate diversions m other parts of the 
country but to cut the Mughal lines of communication, so 
that Mughals began to sufler from scarcity of food Had 
it not been for the coinage of Prince ’A‘zam, who was in 
sole charge of the Mughal forces, the siege would piobably 
have been abandoned altogether 

The author of Maasir-i-‘Alamgiii relates a very 
touching incident legardmg Prince ’A'zam’s dauntless 
deteinu nation to carry on the siege at any cost When the 
piince found his chief officers wavering, he gathered them 
together and asked them if they weie really willing to 
co-operate with him in his endeavour to capture the fort 


2 Ba<tahnu^ Salafin, p 443 
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of Bijapm He added that bO fai asi he and liis two sons 
weie concerned they would not budge an inch from then 
post of dangei so long as they bieathed In leply to this 
appeal all the officeis cried with one voice and assured the 
prince that they -weie of one mind with him ind they 
would do everything foi him and his campaign 

When Auiang7ib heaid of his son’s biaveiy he sent 
flesh supplies and leinfoi cements to the camp The news 
that the Imperialists had succeeded in subduing the 
Maiathas mspiied the Mughal aimy with new zeal and 
vigour to accomplish their task In spite of the fact that 
the Emperoi ai lived m peison on the scene of the wai 
and in oidei to accelerate the conquest of Bijapin took the 
command into his own hands, it took full seventy clays 
befoie the siege was brought to a conclusion When at 
last the city fell, its fall was not due to any oiganised 
assault Auiangzib’s grim determination, zeal and self- 
sacrifice, combined with the confusion within the city, 
caused the Bl 3 apuris to lose heait They felt that the 
‘Adil Shahi monaichy was tottering to its fall and that 
Its cause was hopeless It was hardly a woise lot foi the 
puppet king to become the pensionei of Auiangzib than to 
live as the proteg^ of his own i egents and mmistei s 

In these deploiable circumstances the city of Bijapur 
fell into the hands of the Mughals and Sikandar, the last 
of the ‘Adil Shahi Sultans, icnounced his heieditaiy title 
and the throne and threw himself on the meicy of the 
Mughal Empeior, who at fiist treated him with the con- 
sideiation and honour due to his rank and seated him next 
to his son in the open dnihai Sikandai’s'^ property at 
Bijapui was, however, attached and he was ultimately led 
away into captivity, in which he languished for fourteen 
weaiy years until at last death released him, at the foot of 


3 Isliwar Das, 104 DtllusJid, 202 
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Satara fort which Auiangzib wa'^ tiying to capture In 
defeience to his wishes he was buried in Bi-|apui neai the 
tomb of Shaikh'* Fahlnuillah hia spiiitual pieceptoi 

Bljapui then picsented a dismal appearance, as all 
its formei giandeiu and glory had departed It was made 
the seat of a piovmcial goveinor The levenue of a king- 
dom was no longer spent on the city as it had been former- 
ly Most of the noblemen, magnates and members of the 
loyal family, who at one time had adorned the city with 
their piesence and letiniies had either disappeaied or 
died Thus theie was no one to patronise and encourage 
the cultivation of the fine arts and poetry, which had been 
fostered by the 'Adil Shahi kings and the noblemen of the 
time Two years latei more than half the population was 
swept away by a devastating plague, which removed the 
few cultured men who had survived the ravages of time 
Thenceforth Bl]apui lost all its glory, culture and fine 
arts, which are still traceable in its numerous decaying 
but wonderful monuments and in its soul-inspiring mystical 
poetry, which has been rescued from total oblivion through 
the commendable efforts of a few lovers of literature 


Condition of Society in Aurangzib’s Time 

The aftermath of AurangzTb’s conquest of the kingdom 
of Bijapur is seen in the utter desolation and deteriora- 
tion of the people with its attendant decline of the fine 
arts and what is more deplorable, in the low intellectual 
type of the people who lived in those days Dominated 
by the self-sufficiency of AtirangzTb who would delegate 
no responsibility to his siib-ordinates, the younger 


4 Basdtmvs Salatin, p 465 
6 Dilhasjid, 11 150 b 
F 35 
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generation grew up without any initiative or ambition for 
progress, and with the lack of leisuie caused by incessant 
warfare the culture of the aristociacy decayed Along 
with it the intellectual level of all classes in India sank to 
a lower stage In the letters, anecdotes, and even in the 
works of thoughtful historians of the time ample proof of 
the moral decay of the governing classes are found Public 
service was not open to talented and well-educated people, 
but was used as a means for making provision for the 
kinsmen of the nobles holding high offices The decline 
in moial tone was most noticeable among the nobility, who 
now gave themselves up almost completely to luxury and 
idleness Then harems were filled Then sons received 
very little education and were taught to have an inordi- 
nately high opinion of their own importance 

The picture of the Mughal Empire at that Hme pre- 
sents a dark and gloomy appearance Luxury and vice 
existed among the nobility, the official classes were so 
degenerate that bribery and corruption were rife in every 
department of the state The previous kings had left the 
Mughal empiie without a rival but by the end of 
AurangzTb's long reign the conditions changed consider- 
ably The country was steeped in confusion, chaos and 
heart-rending misery It was drained by Aurangzib’s 
wars in the Deccan extending over a quarter of a century 
The mischief done by the Maratha raiders, the large 
number of sieges and the wholesale burning of houses, 
combined to present a most desolate scene The country’s 
plight was aggravated by the ravages of pestilence, exces- 
sive rainfall and floods The peasantry in utter exaspera- 
tion took to robbery They joined the Marathas in their 
raids and added to the existing misery Thus travelling 
became unsafe and trade was dislocated This state of 
affairs badly affected the village industries, resulting in the 
economic impoverishment of the country 
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The accumulated treasures of his ancestots were 
utilized by Aurangzlh in cariying on a series of wars in 
the Deccan which emptied the treasury of the state 
Lawlessness pievailed The Governois of provinces could 
not suppress the lebels and check the giowing unrest and 
political disordei 

The last yeais of Aurangzib’s leign were marked by 
disorder and civil wai all round The country was plung- 
ed into misery and became a prey to spoliation 

The following memoirs of Urdu poets have been con- 
sulted in collecting mateiial for the life and works of 
Qazi Mahmud Bahri and his contemporary poets — 

(1) Tazkiia — by ‘Ali Husayn GurdezI MS B M 
OR 2188 

(2) Gulzdr -%-Ihralmn — by Navvab ‘Ali Ibrahim 
Khan MS B M Add 27319 

(3) Tazktra-i-Htndl — by Ghulam Hamdani Mushafi 
MS B m'0E228 

(4) Dwdn-i-J ahfm — by Beni Naiayan, poetically sur- 
named Jahan MS B M Add 24043 

(5) Gulshan-i-Bekhd) —by Navvab Muhammad Mus- 
tafa Khan Shifta MS B M OR2164 Also printed 
copy in my possession 

(6) Makhzan-i-Ntkdt — by Muhammad Qiyamuddin 
Qa’im, composed in 1754 AD MS India Office Libraiy, 
p 3522 Also printed copy in my possession 

(7) Maj7nu‘a-t Naqkz — ^MS India Office Libiary, 
p 3123 

(8) Gulshan-t-Hind — ^by Mirza ‘Ali Lutf MS 
India Office Library, p 3126 Printed copy in my posses- 
sion 
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(9) Guh^tm-i-BeUiezan — ^by Hakim Sayyid G-hulam 
Qutbuddin Batin Dihlavi A copy in my possession 

(10) l^iLatush Shu' at d —by Mil Taqi Mii Publish- 
ed by the Nizami Pi ess, Badaun, India A copy in my 
possession 

(11) TazMr a-i-Shu'atd-i- It i du — by Mil Hasan 
Dihlavi Published by the An 3 umdn-i-Taiaqqi-e-Uidu, 
Aurangabad A copy in my possession 

(12) GuMan~i-Guftai — bj Khva]a Mian Hamid 
Aurangabad! Edited by Sayyid Muhammad and pub- 
lished by the Maktaba-i-Ibiahimia A copy in my posses- 
sion 

(13) Camanibtm-i-Shu'atd — by Lachini Narayan 
Shahq Published by the An]uman-i-Taiaqqi-e-XJrdu, 
Aurangabad A copy in my possession 

(14) Tazkirde-Shu'arde-Dakkan — by A Jabbai Khan 
Malkapuri A copy in my possession 

(15) Panjdb Me Utdu — by Mahmud Shiiani Pub- 
lished by the Anjuman Taraqqi-e-Urdu, Lahoie A copy 
in my possession 

(16) Urdu-t-Qadlm — by Sayyid Sbamsullah Qadiii 
Published by the Taj Press, Hyderabad, Deccan A copy 
in my possession 

(17) Dakkan Me TJtdu — by Nasii Uddin Hashimi 
Published by the Nizam-i-Dakkan Piess, Hyderabad, 
Deccan A copy in my possession 

(18) Rauzahd-Auhyd-i Bijdqmi — by Sayyid Shah 
Sayfullah Qadiri Published by the Sibghatu’llalii Piess, 
Raicur My own copy 

(19) Urdu, Shah Bate — by Dr Muliiyyuddin Qadiil 
A copy in my possession 
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II 

BAHBI AND HIS CONTENPOBARIES 

Befoie wilting anything about Baliii and liib contem- 
poiaiies it lb necessaiy to take stock of the sources, from 
which material can be diawn in older to form an estimate 
of the lives and outstanding chaiacteiistics of the poets 
Accounts of the poets and their works can be obtained 
only from TazKiias, t e , memoirs of poets 

Uidii poetiy was designed on the model of Peisian 
poetiy, and so the Uidu Tazlini'^ weie also toiaposed on 
the lines of Peisian I'azhnas 

The tact that Uidu literature had reached a high 
level of development in the Deccan may lead people to 
presume that the ait of Tazkiid wilting had been in vogue 
for long Moieovei, the encouragement and patronage 
which Uidu poetry received tiom the ‘Adil ^ahi and 
Qutb Shahi kings and the popularity which it gained in 
Golkunda and Gujiat, are likely to strengthen the presump- 
tion But, so far, no authentic evidence is available to 
prove that any such memoirs weie wiitten in the Deccan 
in those days when Urdu poetry was cultivated 

Mil Taqi Mil’s Nilcdtu^-Shii'ata i& generally con- 
sideied to be the earliest memoir of Urdu poets The 
date of the compilation of this memoir is not given, but 
it can be approximately fixed at about 1752 A D by closely 
studying the contents of the book and taking into consider- 
ation necessaiy relevant evidence Besides Nikdtush 
Shu'aid there was another TazJma by Path ‘Ali Gurdezi 
which was perhaps written in the same year The Anju- 
man Taiaqqi-e-Urdu has published the foimer whereas 
the latter is still unpublished The MS by Path 'Ali 
Guidezi is available at the Asafia Library, Hyderabad, 
Deccan, and the British Museum OR2188 The thud 
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Tazk^ra-Ma'hhzan-^-N^Mt, by Qa’im Candpuri was com- 
piled two years later 

In the 3rd quaitei of the eighteenth century ('amanis- 
(1761 A D ) and Gulzdi-i-Ibmliwi (1784) 
were written, m addition to these ]iist mentioned So fai 
as we know, these aie the only memoiis of the eaily Urdu 
poets They were wiitten after the models of the Persian 
memoirs The influence of Peisian was so great that 
these weie written in Persian instead of Uidu These 
memoirs, evidently, do not thiow any light upon the origin 
and development of Uidu, noi do they give us any insight 
into the chaiacteiistKs and the tendencies of the peiiods 
Thus all the salient featuies which characterise the literary 
histoiy of a countiy and which should have been mention- 
ed aie ignoied, even the names, oidmary incidents of the 
poets’ lives and the dates of then birth and death aie not 
accurately recorded The aim and object of the writing 
of memoirs is to piepaie an anthology consisting of the 
choicest selections from the works of vaiious poets Both 
the ancient and modem wnteia of the Urdu L'azknak 
weie meiely content with giving meagre information by 
way of intioduction without mentioning full facts This 
was all that was considered to be necessary in the art of 
Tazkim wilting 

In most cases a Tazkua is aiianged in alphabetical 
or del, but some of the writers have not even kept this 
ordei in view They have jumbled up poets of various 
places and of vaiious periods 

Of all the memoirs Makhzan-i-N ikdt is the only 
Tazkim which the authoi has divided into three periods — 
(1) early, (2) middle, and (3) modern — and has arranged 
the poets accordingly 

With all their imperfections and shortcomings, the 
memoiib of Urdu poets, mentioned in the list on pp 275 and 
276 are the only sources from which we can draw oui 
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raateiial Theie is nothing else on which we can fall back 
toi help and guidance legaiding the life and characteiiSi- 
tics of the poets of a certain peiiod While doing so we 
have to be veiy caiefiil and cautious in sifting fact fiom 
fiction, because some of the writers have unduly lavished 
praise on some poets and have iindeiiated otheis whom 
they did not like, without making any adequate literary 
criticism of then comparative meiits and demerits 

Most of the Tazhtas weie written by poets living in 
the north of India, so they weie not in close contact with 
the poets who flourished in the Deccan That is why only 
a veiy few poets of the Deccan have been mentioned by 
Mil Hasan, Mil Taqi Mii Fath ‘Ali Giiidezi, Mir ‘Ah 
Lutf, Azad and ‘Abdii’l Hayv They do not seem to have 
taken pains to gathei fiillei accounts of the poets whose 
memoirs they have chronicled Sayyid Muhammad in his 
introduction to Gulshan-i-Gufkl) , page 8, says that “ when 
the two early TazTctm writers, Mir Taqi Mir and Fath 
‘Ali Gurdezi, were engaged in the compilation of their 
respective Tazhtrns, they came in contact with one Sayyid 
‘Abdul-Vali ‘Uzlat who had gone to DeUii for a visit from 
his native place in the Deccan and had with him his note 
book in which he had "jotted down a number of stray couplets 
of the Deccani poets whom he appreciated This common- 
place book was shown to Mir and Guidezi, who copied out 
the couplets of the Deccan poets, with their names and 
brief accounts of their lives ” It seems probable that they, 
without making further inquiries about the poets, incor- 
porated the couplets and the account in their respective 
memoirs 

The following poets are generally mentioned in these 
memoiis written in the noith of India — Vali ‘Ajiz, 
Siia], Da’ud, Azad and Ahmad B^a'Ulzan-^-N^kdt by 
Qa’im Candpuri, Camamstan-i-Shu‘(itd by Shafiq Auiang- 
abadl and Gulshan-i-Guftm by Khwaja Khan Hamid 
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Aurangabadi have been discoveied and published during 
the couise of the last sax years The wiiteis of these 
thiee memoiis weie all Deccanis It was expected of them 
that they would give better accounts of the Deccani poets 
than those lecoided by the inemon wiiteis of the north of 
India, but unfortunately, they too have not done full 
justice to all the illustiious poets The GulQian-i-Gwftai 
has chronicled only brief sketches of the lives and given 
poems of thirty poets in all, including seventeen Deccani 
poets A host of fiist-rate poets such as MiranjI, Janam, 
Aminu’ddin ’A ‘la, Wajdi, Bahil, Nurl and Nishati finds no 
place in the book Similarly nr Cumanistm-i-Shu'am 
and Malhz(in-%-'NiKat many of the Deccani poets have not 
been mentioned 

Two books published a few years ago in Hyderabad 
Deccan, one by Nasiruddm Hashimi called DaJtlan me 
JJtdu and another Urdu i-Qudlvi by Shamsullah Qadiri 
alone contain some reference to Bahii and a few of his 
contemporaries — 

(1) ‘Apz was one of the Bahrl’s contemporaries His 
name was Muhammad ‘All He was a resident of the 
Deccan but it is not yet known where he lived So much 
IS ceitain that he lived during the conquest of the Deccan 
by Aurangzib in 1707 He left behind him the following 
works — 

(a) Qi^sa-t-FvdzsMh —In the reign of Manucehr Khan 
rulei of Mashhad 1034—1074, Mahbubu’l Qulub, a 
Persian prose book was written It contained vari- 
ous kinds of stories and anecdotes One of the 
stories about Fiiozshah was rendered into Urdu 
poetry of ‘Ajiz A manusciipt of ‘Ajiz’s Masnavl 
lb preserved in the India Office Library and con- 
tains about 400 couplets It was composed in 1688 
A D The date is given in the colophon 
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(&) Qissai Lal-o-Gcnihai contains the love-story of Lai, 
son of Zamiiirad Shah of Bengal, and Gauhar, 
daughtei of Javahir, Shah of Nagina This story 
IS published in Bombay Gar9on de Tassy has 
summarised it m Fiench and has published it as an 
appendix to his history of Uidu liter atm e 
(c) Qism-1-BIaIila-i Misi — This story is also lendered in 
Deccani Uidu poetry by ‘A]iz Its opening line 

IS — 

5 ^ o''****' 

Theie is anothei ‘Aiiz who was a contempoiary of 
Bahri His name was ‘Arif ‘All Khan alias Mirzai 
Mil Taqi Mii Shafiq Amangabadi, the author of Tuhfat- 
u^-Shu'aia and Hamid Aurangabadi have lecoided their 
personal knowledge of him Mir met him in Delhi and 
heaid him reciting his poems From Delhi ‘A31Z went to 
Burhanpur Mil confesses that he does not know any- 
thing more about him ® 

Shafiq Aurangabadi met him in Hydeiabad (Deccan) 
and thought much of him as a poet of varied attainments 
In his Tazlwa, the Camamstan-t-Shu‘a'i a. page 463 , he 
says that “ there is not a single poet in the Deccan who 
could suipass him in poetical gift ” He was an excellent 
chronogram writer '' 

The author of Tuhfattish-Shu‘am (an unpublished 
MS in the Asafia Library quoted in the footnote of 
Gulshan-i-Guftai) says that ‘Aiifuddin Khan ‘A]iz came 
from BalMl to India m the reign of Aurangzib and was 
appointed an officer in the court of Ghaziu’ddm Hian 
Bahadur He considered ‘A31Z a high-class 'poet who 

6 TJrdu-i-Qadvm hy Shamsullali Qadri, pp 84, 86 
Garcon de Tassy, Vol I, p 168 
Nikdtu^ Shu‘aia, pp 102-103 

P, nnmnmstan-i-STvid ai a 
, F 36 
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was capable of wilting vaiious kinds of poems and was an 
adept m the composition of chronograms He composed 
poems both in Persian and Uidu and left a Divan 

Hamid Aurangabad!’ s version is diferent fiom the 
first three chroniclers He says that ‘A]iz carried on 
trade m G-ujrat and received financial assistance fiom 
its Governor, Fakhru’d-Daula when his business failed 
He was a quick-witted poet and most of his couplets 
conveyed a double meaning He was averse to leciting his 
couplets to his friends and admners He also composed 
some un dotted Qasidas He had to his ciedit a Divan in 
Pei Sian and Urdu which contained some purely Hindi 
rhymes also® 

Some specimens of his poetij. aie quoted below — 

^ JLi uri/l 

(jNjj (S' si 

^ j.fl> j-SOj.] Is” 

o"l Ij-® '^Aj 

^Le v-jLaJLc ijUjye.. US' 

iySt>y Ur ^ ^ y^/>^ U 8^ ^ 

Ij*'® y*® '->1 Lea S'g'jt 

£ vjJ^ ^SyC> ^j.a 5I» ^ o'-y=“ 


Qulshan-i-Guftm , pp 68 — 62 
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£±l=» l<Aa>- 

|J>® i. Oy“' (*'••" 

^ ^3 \Si lw)lAii^,/0 IaS^ vEA'^tS ^SVA-lr 

(2)® Arran (about 1698) His name was Shaikh 
Muhammad Amin He rendered the Yusuf ZulaiUia into 
Dahhani Urdu verse in 1697 A D -just thiee yeaisi befoie 
Bahrl completed his Man-Lagan, 1700 A D 1112 A H 
Dr Sprenger states in his catalogue that he saw a copy of 
this MS in the library of the Kings of Oudh It contained 
300 pages and its opening line ran as follows — 

£j L>" 

He wrote another book called Qissa-z-Abu Skahma, 
a copy of this MS is preserved in the India Office library 
fiom which the following couplets are quoted — 

yY 

yf y^ J)f 

JjU 5.;=. y\ ,^ySt> d. 

y^ y*" i£ Lr**“Lr^^ 

^UaJs! \j 3 [Jy*3u K 

£®t S-AiO ^AJ 

^jyf w*AU s* bilo 
(jb (j^A« '-***' ^ 

^ '-A«i ^ 

Jf ^ S\ ^ 


Sprenger, p 601, U'td/H-t-Qadim, p 88 
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(3) Zauql (about 1698) His name was Sayyid Shah 
Husam Zauqi and the title conferied on him by his 
spiritual guide was Bahiul ‘Irfan (Sea of Wisdom) He 
had a religious bent of mind, and did not cultivate the art 
of poetry as a vocation He was dissatisfied with 
the lack of appieciation because no Deccani King patron- 
ised him He was, howevei, glad that he had the privi- 
lege of living in the reign of a pious and God-feaiing king 
like Aurangzib 

The following lines aie quoted fiom one of his 
maisiyas preseived in the Edinbmgh University Libraiy 

lyss (J/ J,a.| Ob 

Oy*'^ ul;*-* Oy^ 

[•U £_\ 'iUj (jO |.ls' ^ UjO JX«i p)y-^ 

U'*‘ir^ Oy*^ ^Jy^ (•ItX-* £. 

pUj b ^ S 

\Jy^ ^j«( ^(tX^o uyS' 

(4) Ahmad (1700) Mil Hasan and Qa’ini speak of 
him in their tazlciras, as Ahmad of Gujaiat In anothei 
memoirs called lyai-Ushio'aia (India Othce MS p 3131) 
he IS described as living in Burhanpui According to 
this memoii his name was Ghulam Ahmad ‘All Shafiq 
Auiangabadi considers him a poet of high order who wrote 
on the model of the old poets Mir Hasan simply contents 
himself with remarking that “he lived long ago and 
nothing more is known of him ” 


Uidii Shah Paie, Vol I, p 306 
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Mil Taqi does not say a word about him but quotes 
moie ot his veises than of others Some of them are as 
follows — 

yf ^ A. 

jXi yf f iXjl 

ySilXf ! ^ U^US^ ,_*&L-0 ^ ySi 

^0^ OyO. ^ u^lLJo ^ ^ySS> 

jXi y-t>^ g«-sp ^Is &J 

'dXo j|^# ij^'* 

^ ir; (VlO ^ ^yO y^ 

Xm-jj ^ x^jU (J^y»<a ulXL^^ £ 

^AXLs ^ oLs <£ ye 4£e4Xj|.j ^ yj" 

(5) Fa^i: o/ Fe/wf (1707) Shamsu’llah Qadin'*^ calls 
him “ Vali Dakhani ” His name was Sayyid Muhammad 
Fayyaz Mulla Muhammad Baqii Agah writes in the 
introduction of Mnatul Jinan that he was a resident of 
Velur and flourished during the reign of Aurang/ib He 
was a courtier of Navvab Hirasat Khan of Satgarh in the 
Deccan After some time he travelled to Kadapa (now in 
the Madras Presidency) where he was introduced to Nawab 
‘Abdul Mapd Khan. Subedai of that district, who appie- 
ciated his poetic gifts and appointed him an officei at 
Sidhot the fortiess which is particularly mentioned by 
Ibn-Nishati in the epilogue of his Phul Ban 

Vali seems to have been a piolific writer, for two of 
his three known works are extraoidmarily bulky 
(a) Ratan Padam This mainavi is not extant Spien- 
ger mentions it in his catalogue as having been preserved 


* Frdu-e-Qadini, p 89 
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in the library of the kings of Oudh It dealt with the 
love stoiy of Queen Padmavat and Ratan Sen, the la^a of 
Citaur The masnavl contained about 4000 couplets and 
had 400 folios 

Shamsullah Qadiii has quoted the following verses 
from the pieface of Padmavat in the Uidu-e-Qadim, 
p 89, and does not mention wheie he came acioss this book 

Lg.j of®" 

JLei dAj j 0^0 (I®| L^i 
jLa* I.— 

si {j^ 

iw>-«<ly4s» lujf o^L ,j»*x b1 j,A« 

iib| iXA*5X.J| ,j.j| cVa^wJI iXA* 
elj| O^^MJ lUyMS (jlj 1,^1 

fsA-w j' y*" 

elliMiAiW iI^Xm sj 

yf C)yiD(\M 

b ) o-^f^ v-A=»bo ji ur 

b) O^JOiXau (J»W j,AU 

bQ <si. Ub^ 

(b) “ Rauzatush-Muhadd His second woik has been 
published several times and theie is a good MS of it in 
the India Office Library The date of the book lb given as 
1720 A D in the India Office copy, whereas the published 
copy bears the date 1707 AD Vali’s Rauzatush-Shuhada 
IS based on Mulla Husayn Va‘iz KashifTs Persian book 
having the same title It was also called Dah Majhs as it 
IS recorded in its MS in the Bodleian Library (see 
catalogue, p 78h) 


The Bombay edition, 1291 A H 
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Shamsullali Qadul states in the Vidu-i-Qacllm , page 
91 that Vali -v^note a book of Mundjat also It contains 
25 bands and each hand consists of foui distichs The 
iollo^^ing lines are quoted by him — 

1 

(JyA*; l_)te ^ySt> ^J.AJ oeLtC 

t-jU ijw] ^ySb ^ g/ij c),WA>0 uj,a> 

JL^ Lj 

LJjl ^ySS> LAAjf J.A'ftis Ls 

UnAal £ u'"fr'=» ottaSI 

tsuJi js 

uLv.2»| ^ Jlss. ^iy.M ^1 S 

I I I 

)'r^ b 

8L.*u ^ySS> 


itX*u ^y^ic ^ [j‘>Y ^■*7^ '-«^La 

i2,iV4 jjLm/*.! jLja. x4sa.AA) ^J^y> ,_ao.I« 9 b 

(6) a/ (about 1716) Sayyid Ashraf^® is one of the 
good poets of this peiiod Fiom his intense devotion to 
the Khalifa and his successors and his numerous elegies 
composed in their honoui it may safely be inferred that 
he was a devout Shi'^a Some of his poetical compositions 
are pieseived in the British Museum MS Add 1590 and 
the Edinburgh University Library His works do not 
thiow any light on his life Spiengei mentions in his 
catalogue that he was a contemporary of Vali and nothing 


Introduction to M^lat^ll-J^ndn, p 3 
13 Eavzatuih Shuhadd, Bombay edition, 1391 A H 
UTclu-i-Qadlm, p 91 
Thdu Shdhpare, p 147 
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else Shafiq AiirangabMi^ also coiioboiates this meagie 
quoting the following vetse^"' — 

^ f ^ Oj.^1 

yti |VAAJ 5 

SLw ^yS is” IJ^V" y-^ 

Ur yi uyit^ * I/*-* L>*^ 

Mil Taqi Mir does not say a woicl about him beyond 
quoting the following veise — 

jJO y»^ ySO ^3yS0 ^=» ‘c» IJ.O ^yj^a U> 

^Ls. ySt> yMi ySi ^^iySl> yS> Lli) ^jyS yS, V_»! 

Hamid Am angabadi^® says that his name was Muham- 
mad Ashraf and his vom de 'plume was Ashraf He was 
a resident of Gu]iat He was a disciple of Vali Muham- 
mad and was gifted with poetic genius, his style was 
florid His poems aie well known in the neighbourhood of 
Gu]iat and he has left an excellent Divan to liisi credit 
The following couplets aie quoted by Hamid — 

^ v_aJ^ sa***j uj.® ly® 

(v*v,5 ^yst> f*; uy“ 

ItXa t}c> ^ 

^ ^ (J^l 

y^^ ! Lv 

,j.w ^to C. if. Uj*® 


18 Camamstdn-i-Shu‘aid, p 36 
H Nilatiish &hu‘aid, p 108 
18 GuUJian-i-Guftai , pp 18-13 
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(7) Vail Amangnhadl (1668—1744 AD) In the 
whole range of Dakhani poets thei e is none so well known 
as Vali of Auiangabad Deccan All the memoir writers 
of Urdu poets, whether hailing fiom the Deccan or the 
north of India, have noticed him in then Tazkiras and 
yet none of them has succeeded in gathering adequate and 
authentic infoimation regarding his life, religion and 
travels His name is still shiouded in mysteiy There 
aie no two memoii writeis who are agreed about his 
correct name One calls him Shamsu’ddin, another Shamsul 
Haqq, a third mentions him as Valiu’ddm and a fourth 
thinks his name was Haji Vali 

All of them agiee about his nom de plume which they 
call VaU Maulvi Ahsan Maiahravi the latest editor of 
his complete poetical works, has not fully succeeded in his 
endeavours to settle controversial points lespecting his life, 
religion and travels 

He IS, however, of opinion that Vali was horn in 
1668 A D in Aurangabad Deccan and died in 1744 A D 
in Ahmadabad, where his tomb is still preserved 

The author of Urdu-i-Qadlm is of opinion that Vali 
travelled in the north of India only in the time of 
Auiangzib and not m the reign of Muhammad Shah It 
was in the course of this itinerary that he paid a visit to 
Delhi where he stayed for some time and made the acquain- 
tance of the contemporary poets This is one of the 
reasons why, of all the poets, Vali’s poems are so well 
known in the North of India and noticed by all the Tazkira 
writers of that country His visit to Delhi gave an 
impetus to the cultivation of Urdu poetry in the north of 
India where most of the poets till then composed then 
poems in Persian It was their contact with Vali, that 
made the poets of northern India realize for the first time 
the immense possibilities of the Urdu language as a 
vehicle of poetical composition 
F 37 
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Fiom a closer study of Vali’s one can 

gather internal evidence to the eflect that he was a con- 
stanu travellei and that he visited a mimbei ol places in 
Gu]iat, such as Siiiat and Ahmadabad The fact that 
he wrote a Masnavi in piai&e of Suiat and descubed its 
social and economic condition, shows that he had an 
intimate knowledge of the place which he could not have 
acquiied without having le'^idcd theie 

A pi oof of his having lived in Gujiat is that he 
spent some portion of his student life m Alimadabad where 
be became a spiiitual disci})le of Shah ISFiiiu’ddIn who 
had his fixed abode theie 

That he was Dakhani and not a Gii]iati by descent is 
pioved conclusively by tlie following couplets in his 
Divan — 





b/ J.. 






5 u'yd 



AJL-o 

vcLw 



There la some difference of opinion about Vali’s 
leligious cieed, as he wiote veises both in piaise of the 
four IQialifas and of ‘Ali and his descendants His 
devotion to the foimei leveals that he was a follower of 
the Sunni creed, wheieas his encomium of ‘Ali and the 12 
Imams points to his leanings towaids the ShTa sect This 
controversy can be set at rest, by the simple consideration 
that if he weie really a Shi‘a, he could never have gone to 
Shah Nuiuddin, a well-known Sufi teacher of the Sunni 
sect, and begged of him to accept him as his spiritual dis- 
ciple It is an indisputable fact that no Shi ‘a is ever 


See Eulliyit-I-Vali (Ainangabad edition) p 379 
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vliu 'dip 



7 7^ 








sK s/ )L^f ^13 


(J.A, 








Ibvi 

V (S' |vlLe ^3 

5. Aft. 



u {jy*> cjIO ^mSuo 



^ oy*' 1 ^ ) jcg.ax« 


)y^ 




(8) Va'jdi^ His name was Shaikh Vajihu'ddin He 
was a resident of Kurnul and was a follower of the Sufi 
creed He was an authoi of several Masnavis in Dakhani 
Urdu 

{a) Masnavi Bafjh-i Jan-Fizd — It is a bulky volume 
and was composed in 1145 A H 1732 A D The date of 
its composition is asceitained fiom the chionogram of two 
words Bdgh-i Jdn-Flzd 

In his introduction to this Masnavi Vajdi relates the 
following anecdote which led to its composition — Once 
Vajdi paid a visit to Dharvar where he was staying with 
one of his friends, Abdul Quddus, who was a spiritually- 
minded man and whose spiritual guide, Shah Sadiq was 
staying with him m those days During the course of his 
conversation, Shah Sadiq related an interesting story to 


20 UtAH-i Qad/i/tn, pp 92 — 94 
21- Dalian Men Urdu, pp 7-8 
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them and asked Vajdl to translate it into Dakhani veise 
Oiiginally this story was written in Persian 

(h) Panel Baca {or Ndma) ® — It is a inetiical transla- 
tion of Sliaikh Faiiduddm ‘Attar’s Masnavi 
u’t-Tayr The concluding lines aie as follows — 



L 4 J 

yi ^J.AXI d^sl 


JbjO 0^ 

15**^ 

(>1 


j |0 ^b 


^AX.4rt..S ^ 








/ 

^L!a£ \_aiJ ^ 

> UCa^ 




0 ^ u 

.^;b 


Jo yS' S-gXiO 

JjJ,r LjI Jo dlj 

jv^a 7^ 

k_ftj yM Is" (J«| 

u/ u^; 

UaO 

(c) dfasTiam Tuhja-i ‘Ksliiqdn — It is also a translation 
of Shaikh Failduddin ‘Attar’s Peisian Masnavi Gul-o- 
H 111 muz which is also called Klmsraw Ndma 


^ A copy in my possession Published in 1326 A H 
(1908 A D ) by Karlmi Press, Bombay 
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The following two lines aie fiom this Mn^iuivi quoted 
by ^amsullah Qadiii — 

UJ t. ■> j> 

If '-T*^ ^ 

IdAp \yX> 

uUsy Oy/^Y" u'-^; ^ 

Shamsiillah Qadiii says in the Uidu-i Qadlm, page 
93, that this Masnan yuis completed in 1153 AH 1740 
AD The date of its composition is put m a chionogiam 
thus — 

sasXj ^ ijIac (JjJCscxi ^ ,U ^XLu/| 

^ySiJC> Hot" 

The first few Imea of this Masnavl aie quoted below — 

jL,J jjaI ld)Lj Ui ^ 

J c ^ 

If ys> sSLaIjI lAI (jys»l ^ 

i. ^ 

ji-jX.e (j*!,#! l,*j| ^ySD ^ 

(jLaU ^__3iavLc ^ ySh'^lkjlMO UJ ^ 

^ •jS' VyXs^ ^ 

(9) Faqvulldji Azad—M-h Hasan in liis Tiiywa, 
says Azad hailed fiom Hyderabad (Deccan) He became 
an orphan in his early childhood He was loved and be- 
fiiended by his neighbouis When he attained his major- 
ity he fell in love wtih a handsome girl, spent his days in 
sighs and lamentation, and did not stop in one place He 
visited Shahjahanabad ivith FiiaqI Dakhani He was 


If jvfjl sB^ySli ^ s.f' 

)y^ u"' 

jiaj LAf ^Arf IJnI yM 

^JyM^/! ^yf y.y^ S:£\ 'S j 

i ^ dXb 


Dalian Men UidLn, p 8 
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endowed with pathos and composed eloquent veises May 
(rod bless him 

T]iC Cnllowiny couplet i‘^ written by him — 

r- ^ 

Lit IS~> J.AJ3 Uv* I ‘UijO jb ^ 

Qa’im Chandpuii in Makhzan-i-Niidt on page 7 has 
repeated the above-mentioned infoimatmn legaiding Azad 

^amsullah Qadiii has also conoborated it m his 
U/du-i Qadim and says that Azad was a cnntempoiai y ol 
Vali DakhaiiT So doe- Shafiq Auiangabadi, p 31 

(10) Dd'~id — His name wa^. Muza Da’ild Ileg and his 
poetic name Da’tld He was a Mughal by descent and a 
resident of Aurangabad (Deccan) Although he was not 
well versed in giammai and prosody, his poetry is free 
from errors He was endowed with a fertile imagination 
and had a cheerful disposition He always wrote on a 
new and untrodden theme He Mms one of the contem- 
poiaries of Shah Siiaj and had adopted the profession of 
embroidery in his youth 

He won name and fame as a poet of high order Once 
he composed a couplet addressed to Shah Sira] which is 
as follows — 

O*'’* yi' Hi '■^7^ 

^ ® ^ j'> ^ ^ 

In "reply to this couplet Sira] wrote the following 
\erses — 

w 


- T azl 1 1 a-i-Sh v ‘ai n-i Uoda, p 40 
H (Jiilsjian., Ouftin, pp 67-68 
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SharasHllfih Qadiil^® says that Da’ud was one of the 
contempoiaiies of Vali Dakhani and died in 1168 A' H 
1754 AD Lakshmi Naiayan Shafiq-'^ lecoids his mtci- 
view Avith Da’ud’s son, Muza Jainalullah 'Ishq and on his 
luthoiity he chronicled the date of Da’ud’s death which 
can be deduced liom the folloAAung distich — 

IS-’'-* / e 

Qadui says that he has seen one Divan of Da’ud fioin 
which he has quoted the following verses — 

JU*- A 

1*.^ JAs» (jly’'-* 

Shafiq Aurangabad! says that he had come across a 
Divan of Da’ud containing 500 couplets from which he 
has gleaned the following few lines — 

yf v_>.x!b J ^Jy£l ujl).*- 

^ '^7'^ 

a"7* ^ ^ Jo J^l A? 

b^J-S JmM yf si s2 

^ S La^ uy'-* 

^ (jUaaIs 

^ j^***:^ |*la» 

I cTi cry* X u"’ ^ 


26 Urdil-t Qadmn, p 100 

27 Cavianistan-i Shu'md, p 88 
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OU ^ Lrfi* (S' JU i JO|0 

J' j.r v_aJ^ |.lt> 

Jjs. J.2. Uy*" 
oUS^ i-jUS^ l^sojo |j.fl>Ji> 

^ gffl pis' US' ^1 ^ iLl ys. 

sf? (J-tiiil ^ cL^r 1^**^ 

j/" uji^Uc ^ ^J^L^*S'L^ (Jk^l=. si (jMi s® US' 

(11) )Szm; (1127 AH 1715 AD) — His name was 
Sayyid Sira]u’ddin He was a lesident of Aurangabad 
(Deccan) where he was revered as a saint and a learned 
man Mir Hasan and Mir Taqi write in their memoirs 
that he was a disciple of Sayyid Hamza Dakhani but the 
Tazkira writers of the Deccan such as Shafiq and Hamid 
Aurangabadi do not agree with them 

Sira] has left two Persian and Urdu Divans which 
contain every type of poetry, mz , sonnets, odes, quatrains, 
mustazads, mukhammas and vasokht 

He also wrote a Masnavl called Bustdn-% Khaml 
which was completed m 1173 A H 1759 A D 

Besides, he compiled a selection of hia Divan in 1151 
A H 1738 A D 

When he completed this anthology, he was 24 years of 
age From these data it may be infeired that he was 
probably born m 1127 A H 1715 A D The date of his 
death as recorded by Shamsullah Qadiri is 1177 AH 
1763 AD In one of his ghazals, Sira] has noted down 
the date of the selection of his Divan and his own age at 
F, 38 
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the time The three relevant couplets are quoted below — 

t)wAj Uf ,_>=» 

£ OLaaJ IJ7'’ cS- 

Ab j jtX*aXj j jLu/ 

sHJ> 

^ w*"S.La5 1'"^ v_aj|j 

y — *«< £ y.*a*;S\.A) j«l 

OL^ JuLs (jUy*» &xLj> 

Mir Hasan,’’’ Mil Taqi Mil “ and Qa‘im Candpuri do 
not furnish more information than this, that Siia] was a 
native of Aurangabad and that he lived in the reign of 
Auiangzeb 

Shafiq AurangabMi, has, howevei, devoted a page 
and a half to eulogising his saintliness and poetic gifts 
but throws very little light on his life and doings beyond 
what has ]ust beep wiitten 

Shafiq is of opinion that Sira] was a poet of high 
attainments and was consideied second to none of his time 
but Vali Shafiq had read his il/asaa'«7 Bu^tan-i K)hayal 
which he says contained 1,160 couplets He has quoted a 
large number of Siraj’s poems m his Tazkiia tiom which 
the following, as specimens, are given below — 

Ij-JO J.J6 ^ Ji> 

La* l_SLvu b jjc 


28 TJidu-i Qadim, p 101 (2) Nilatvih Sh^t’nrd, p 101 

20 Tazlira^i Shu'aTa-i Uidu, p 109 
00 MaWizan-1 Nikat^ p 9 
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si fjuf t_AAo y»] 

LXJ ^ySb l^so b ^ L^J yS b 

^ ^ "iLul >■ ^bg jXa*u I^s>L« 

^ (jbjio jS. syt>^ ^ bU 5.® i-jS 

^(jl * Uy^ _jLjuD y jy cL §J-U 

I j-» L*j jiJLa^ \^ i«j I Lv b ' 

\ySt> bD K i J<J 

jS^ iLwAAi dLwAAU [jyO ‘ U5JJ O^J LiA& 


31 Camaitntun -1 ^^u‘aia, pp 1-00 — 406 
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CHEMICAL EXAMINATION OF THE ROOTS 
OF CITRULLUS COLOCYNTHIS SCHRADER 

BY 

RADHA RAMAN AGAKWAL AND SIKHIBHUSHAN DUTT 
Ghejmstty Department Allahabad University 

INTRODUCTION 

Cit) ullus Colooynthis, called Induiyan m Hindustani, 
Hanzal in Peisian and ana? in Sanskrit, is a plant 
used in medicine foi a veij long time It is a plant of the 
natural older cuicuibitacem As legaids its medieinal 
propeities the loots aie described by the Sanskiit wiiteis 
as a useful cathartic in jaundice, ascites, enlargement ot 
the abdominal viscaia, uiinaiy diseases and rheuinatiein 
(Dymock, Phai macogt aphiea Indtca, 1899, »» 59) Moliam- 
medan writeis consxdei the plant to be a -very drastic 
purgative removing phlegm from all parts of the body and 
diiect the finite, leaves and loots to be used A paste of 
the roots is applied to the enlaiged abdomen ot children 

The fruit of this plant has been chemically examined bj 
Power and Mooie {Jour Chem Soc , 1910, 47, 99), hut 
nothing IS known regarding the chemical constituents of the 
roots Since the roots aie used immensely m medicine, in 
India and elsewheie, it was deemed propei to put it to a 
thorough chemical examination 

EXPERIMENTAL 

A pieliminary examination was made with 200 giams 
of the powdered drug for the presence of alkaloids, when 
positive reactions were obtained But all attempts to isolate 
this in a form of chemical purity failed 
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Foi A complete analysis 2 kilograms of the powdered 
roots weie exhaustively extiacted with boiling alcohol m a 
big extiaction flask The concentiated extiact on standing 
deposited <i white 'ciystallme stuff, which on reci \ stallisation 
ft om alcohol melted at 2oO°C The inothei liquoi was then 
evapoiated to dryness and extiacted with peti oleum ethei 
This peti oleum ethei extract on concentiation gave a small 
amount of a white sediment, which on purification melted 
at bSV From its properties and leactions, it was identified 
as henti laoontane CsiHe 4 

The resinous mass left iftei the tieatmeiit with peti oleum 
ether, was then extiacted with ethyl acetate The ethyl 
acetate extract on evaporation of the solvent under reduced 
pressuie yielded a white deposit which was filtered and 
washed On lecrystalhsation from ethyl alcohol it melted 
at 230°C Fiom its propeities, reactions and elementaiy 
analysis it was identified as « - elatenn This was the same 
stuff as that obtained from the alcoholic extiact in the 
beginning A mixed melting point remained undepressed 
The percentage was 0 2% of the diied weight of the roots 
(Found C = 69 0, H = 7 5 , Css O 7 requires C = 69 1, 
H = 7 8 %) the di-acety] “ a - elatenn Ogs H 42 O 7 was 
prepared in the usual way and crystallised from acetic acid, 
when it melted at 123 “ 124°C Pievious woikeis could 
not obtain this in a crystalline foim ifif F Von Hem m eh 
mayei, AfonaM, I90b, 27, 1167), but we could get the 
ciystallme acetyl derivative by the slow evaporation of the 
dilute acetic acid solution 

The blown staff of the dried alcoholic extiact left after 
the removal of the a — elatenn by ethyl acetate, as desciibed 
above was then dissolved in boiling watei with constant 
Stirling, and treated with basic lead acetate, when an yellow 
piecipitate was obtained It was filtered, washed, suspended 
in water and decomposed by sulphuretted hydiogen The 
lesultant filterate aftei the decomposition of the lead salt , 
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on coneentiation m mccuo gave all the leactions of saponms 
It gave on shaking with watei a Uige amount of frothing 
A led colouration was developed in cold, on treatment with 
concentiated sulphunc acid Concentrated sulphuric acid 
containing a little feme chloride gave a blue colouration 
All these leactions clearly showed the piesence of sapomns, 
but all attempts to isolate it in a purei form could not meet 
with success 

The filter ate obtained after the separation ot the lead 
salt, on removal of excess of lead reduced Fehling’s solution 
easily, and hence contained a large amount of leducing 
sugars 


SUMMARY 

1 Prom the roots of CofoevatAts Sohradei, a hydro 

carbon hentnaoontane Ogi Hgi, a-elateiin Cgg Hgg Ot and 
amorphous saponin ha-v© been isolated 

2 The crystallised di-aoetyl derivative ol a-elateun has been 
prepaied 

3 The physiological pioperties of the drug appear mostly 
due to the presence of o-elatenn 

In conclusion one of the authors (ERA) wishes to express 
his deep sense of gratitude to the ‘ Kanta Prasad Research Trust’ 
of the Allahabad University for a research scholarship 




CHEMICAL EXAMINATION OF THE BARK OF 
TERMINALIA ARJUNA BEDD PART I- 
THE ISOLATION OF ARJUNIN 

BY 

RADH\ RAMAN AGARWAL AND SIKHIBHUSHAN DUTT 
Ghemj'ihy Department, Allahabad Univeisity 

Teinnmlia Arjuna (N 0 Combi etacese) called 
m Hindi and Bengali and Kttkulbha m Sanskrit is a plant 
used in Indian medicine toi .i veiy long time It is a laigo 
deciduous tiee ittainmg 60-80 feet iti height The bark is 
^ moll thick, smooth, pinkish grey, the old layeis peeling off 
in thin flakes It is conimon in the sub-Hiinalayan tracts of 
the United Proyinces and Deccan * 

The bark and its picpaiation aie reputed to haye a dis- 
tinct stimulating action on the heait fiom tunes immemorial 
Sanskrit wiiters considei it to be tonic, astiingent and use it 
in heait diseases, contusions, fractures, ulceis, etc A decoc- 
tion of the balk is used as a wash in ulceis and chanceis ® 
Some of the Western medical piactitioners believe in its 
efficacy and use it as a caidiac tonic In 1909 GhoshaD 
studied the physiological and theiapeutic action of the drug 
According to him the diug acts as a caidiac stimulant and 
tonic, mcieasing the foice of the beats of the heart, sloving 
then action, but nevei completely stopping it It acts as 
a powerful haemostatic, only diawback, accoidingto him, is 
the use in the blood piessuie He also recommended it as a 
di-uietic He advocated its use as a valuable leraedy in 
heait diseases Chopra and Ghosh^ in 1929 mentioned that 
the diug pioduces no stimulating effect on the heart such as 
that produced by the digitalis or caffeine groups of sub- 
stances, noi it has any marked di-uretic properties, but very 
6 



THE ALLAHABAD UNIVERSITY STUDIES 


lecently m 1930, Cams, Mhaskar and Issac,*^ who made an 
elaboi ate and detailed study of all the varieties of Te^mt- 
nahce mot with in India repoited that the> had di-uietic 
properties and some had both di-uietic and caidiac stimulat- 
ing effect 

Regarding the chemical lomposition of the ding there 
ippeais to be much confusion Hoopei*’ in 1891 repoited 
that the haik contains 34 p c of ash consisting almost of pure 
calcium carbonate GboshaP found it to contain the following 
substances siigais, tannins colouring matteis, a body of the 
nature of gluooside and carbonates of sodium and calcium 
Cbopia and Grhosh could not find any alkaloid oi glucoside, 
but reported the piesence of an otganic acid of high melting 
point, a phytesteiol, an organic estei and some colouiing 
matter Ram and G-uha^ confinned the piesence ot two 
organic acids and a phytesteiol Cams and co-woi keis also 
could not detect the piesence of any alkaloid oi glucoside 
These workers reported the constituents of the ash from 
fifteen varieties of TerrmnalicB studied by them Chopra 
and Ghosh {loc cit ) oi Ram and Guha did not give any 
melting point oi othei data in suppoit of their arguments 
legarding the chemical nature of the constituents claimed to 
have been isolated by them from this impoitant diug 

In view of the fact that so much confusion exists re 
gaiding the chemical composition of this plant, the piesent 
authors were tempted to put it to a thorough investigation 
and to isolate the active principle lesponsible foi its theia 
peutic value as a powerful tome and di-nretic Since Chopra 
and Ghosh {lot ) had alieady tiied the petioleum ether, 
alcohol and aqueous extiacts of the plant we deemed it pio- 
pei to extiact it with somi other solvents The present 
investigation has levealed the presence of a colouiless 
crystalline principle, foi which the name ‘arjumn’ 
IS suggested (0 2%) tiom the benzene extract of the 
plant 
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Aijunm IS acidic in natuie since it dissolves with effer 
vescence in dilute sodium bi-caibonate solution, and gives a 
faint led coloui with litmus On continuous boiling with so- 
dium bi-caibonate an insoluble sodium salt is thiown down 
It also lorins a deep gieen coloui with feme chloiide, foims 
di-acetyl and di-benzoyl derivatives an hence contains two 
phenolic hydroxy gioups A penta-nitio-deiivative has also 
been prepared 

Piobably Aijumn is the aglucone of a glucoside present 
in the plant claimed to have been isolated by Ghoshal fioin the 
benzene extract, and which hydrolyses in the piocess of 
isolation 


EXPERIMENTAL 

An authentic sample of the bark was collected from the 
neighbourhood of Allaha had in the months of January and 
Pebiuary It was dried in the sun for about a week wheieby 
it lost about 4i0^ of moisture The dried bark was then 
finely crushed m an iron mortar, wheieby a greyish, brown 
powder was obtained On complete ignition of the bark in a 
poicelam dish, theie was left about 28 of a duty white 
ash The following elements oi radicals were detected in 
the ash — 

Potassium, sodium (traces), aluminium, calcium, magne- 
sium (traces), silica, carbonates, phosphates, chloiides 
and sulphates 

In order to get an idea about the solouble portions of 
the drug 20 grams of the powdeied stuff was succpseively 
extracted m a Soxhlet’s extraction apparatus using diffeient 
solvents when the following amounts of extiact diied at 100 
were obtained 

Benzene Exit act -—4 10% An yellowish green extiact 
containing some solid stuff suspended in it It gave a green 
colouration with ferric chloride, reduced Fehhng s solution 
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readily, and gave a lead salt with lead acetate No leactions 
for alkaloids were obtained 

CMotofotm JSxtiact — 1 00^ —A pale yellow colomed 
extract was obtained, containing nothing of iniich mteiest 
No reactions foi alkaloids weie obtained 

Ethyl Acetate Extract —S2% A light blown colouied 
extract was obtained containing a duty white stuff crystallis- 
ing from it The extract gave a lead salt with lead acetate, 
and a light green colour with feme chloiide The crystalline 
stuff on lecrystalhsation melted at 174:°C 

Aqueous Extract — Id 21^ A daik led colouied 
extract consisting mostly of tannins, sugais and coloming 
matters 

For a complete analysis 6 Icilogiaius ot the powdeied 
bailc was exhaustively extracted with benzene in a big ex- 
traction flask of 5 litre capacity The extract which was of 
a pale gieenish yellow colour was collected together and the 
solvent removed by distillation On cooling the concentiated 
extract a biownish white sediment (15 gins.) sepaiated which 
was filtered and washed till a dirty white stuff was obtained 
This was dried in a steam oven and powdeied It melted 
at 180-182°0 It was next lefluxed thoroughly with a large 
volume of petioleum ether, m oidei to fiee it from any oily 
or waxy mateual The petioleum ethei extiact on concen- 
tration deposited a duty white substance in waxy flakes 
melting at bO-62°C which was identified to be a wax The 
quantity obtained howevei was veiy small (0 8 g ) to peimit 
any purification or detailed investigation 

The wax free arjunin was then dried thoroughly iii 
a vacuum dessieator ovei fused calcium chloride, and leciys- 
tallised from a large volume of benzene when microscopic 
needles weie obtained melting sharp at ]92°C (deoorap ) li 
could also be ciystallised fiom glacial acetic acid The 
recrystal lised product (12 4 gms) was then dried in a steam 
oven, 



EXAMINATION OE BARK OF TERMINALIA ARJENA 9 

Propetties of Arjunm — Arjunin is a colomloss ciystal- 
hne substance having no taste or odoui It is slightly solu- 
ble m hot watei In ethyl alcohol, methyl alcohol, pyridine 
and glacial acetic acid it is readily soluble and less so m 
acetone, benzene, chloiofoini and amyl alcohol In ethyl 
acetate, petroleum ethei, ether and carbontetrachlonde it is 
insoluble With concentiated sulphuiic acid a light yellow 
colouration is obtained which changes to blood-red on warm- 
ing and deep violet on standing With concentrated nitric 
acid a light led colouration is obtained which on warming 
evolves fumes of nitric oxide With chloroform, acetic an- 
hydride and sulphuiic acid it gives a blood-red oolouiation 
A violet coloui IS developed with Kellar-Kiliani leaction It 
gives a green colour with alcoholic ferric chloride With 
alcoholic lead acetate no precipitate is formed, but wuth basic 
lead acetate a heavy light yellow flocculant piecipitate of the 
lead salt is thrown down With silver nitrate it gives a 
white precipitate It dissolves in alkalies and is probably 
decomposed on being boiled with it In a dilute solution of 
sodium bi-carbonate it dissolves with much effervescence and 
on being boiled deposits the sodium salt as a white gelatinous 
mass 

(Found C 59 80, 59 65, H 6 51, 6 30 M W (ebbullious- 
copic in alcohol) 499, 524, 508 , (lead salt) 522 , CjeHsaOn 
requires C 60 0, H62MW 520 ) 

A sample of arjunm has been sent to the Phaimacolo- 
gioal Department of the King Greorge’a Medical College, 
Lucknow, where a detailed study of its physiological proper- 
ties will be undertaken 

The Lead Salt — (1 g ) Arjunm was dissolved in 
50^ ethyl alcohol and an aqueous solution of basic 
lead acetate added diop by drop till in excess The 
flocculant pale yellow piecipitate of the lead salt was 
formed which was filtered on a pump and washed 
till free of lead and dried It was a pale yellow 
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amorphous buttle mass (Found Pb 44 \% Ci 6 H 280 iiPb 2 
requires Pb 44 5^ ) 

The Sihet Salt — (0 5 f' ) Arjunin was dissolved m 
dilute alcohol and i i oiiceiitiated aqueous solution of silvei 
nitrate added giaduallj till the precipitate was no longei 
formed The flocculant white silvei salt foimed was hlteied, 
washed fiee of silvei and diied It was duty gieyish white 
inappeaiance (Found Ag 4b 1 ^ Ci 0 H 2 sOi i Ag 4 requiies 
Ag 45 5^) 

The Sodium Salt — Aijunin (O 5 g ) was dissolved m an 
aqueous solution of sodiuiu bi-caibonate (j i eat amount of 
effeivescence took place and the stuff went into solution On 
furthei waiming it in a water-bath, the sodium salt was 
thrown down as a hi own gelatinous mass It could not, 
howevei, be obtained in a state of sufficient puiity foi 
analysis 

Dz-aceti/l aijumn — 1 g arjumn, 50 cc of acetic an- 
hydride and a little fused sodium acetate weie leflused over a 
sand bath foi about foui houis The melt on cooling was 
added into a laige volume of water, when the acetyl deriva- 
tive sepaiated as an auioiphous mass It was filtered, washed 
thoroughly and dried m vacuum ovei fused calcium chloiide 
On crystallisation from alcohol, small flakes were obtainea 
melting at 103°O (Pound 0 59 15, H 6 OOC 3 OH 30 O 13 
C 59 61, H 5 9b^ ) 

Di-henzoyl aijuHM — Aijunin (1 g ) was dissolved in 
(50 cc ) pyiidine and benzoyl chloride (lOcc 0) added 
giadually with constant shaking When the whole of ben- 
zoyl chloiide had been added the mixture was rapidly 
shaken for about two hours It was then pouied in water 
wheieby an oil sepaiated at the top This oil on keeping 
undei watei foi a long time solidified to a hard vitieous mass 
On crystallisation fioni ethyl alcohol well defined small 
needles were obtained melting at 207° C (Found C 65 5 
H 5 65 C 4 oH 4 oOi s lequiies C 65 8 H 5 49^ ) 
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Penta-ndto aijunin — Aijunin (0 8) was dissolved m 
waim concentiated mtiic acid (Sp gi 108) with giadual 
Stirling When the solution was complete it was lefluxed 
ovei a sand bath for half an houi Copious fumes of nitiic 
oxide were evolved and a gelatinous stickj mass sepaiated 
On cooling the mixtuie and lepeatedlv washing it wath 
hot distilled watei the nitio deiivative was obtained as an 
orange coloured brittle mass It was then oiystalhsed fiom 
glacial acetic acid, wheieby pale yellow plates weie obtained 
melting sbaip at 118° 0 (Found N 9 62 OjeHsrOaiNs 
requiies N 9 4% ) 

Further woik on this plant is m piogiess 
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SUMMARY 

Prom the benzene extract of the baik of Tetrmnaha arjuna 
Bedd, an aoidio piinoiple has been isolated called arjunm ’ m p 
192 0 OaeHgaOii, the lead, silver and sodium salts, the di-aoetyl, 
di-benzoyl and penta-mtro derivatives have been prepared 
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CHEMICAL EXAMINATION OF CUSCUTA 
REFLEXA—ROXE 
PART I— THE CONSTITUENTS 

RADHA RAMAN AQARWAL AND SIKHIBHUSHAN DUTT 
Chemishy Depat tment, Allahabad Utiiversity 

INTRODUCTORY 

Qubtula )p-(ipui Ro\\) known as Amatvel oi Aka^hhel 
m Hindustani and 'Swarnalata in Bengali is (oniinon golden 
yellow doddei-like paiasite belonging to the iiataial oidei 
ConvolvulacecL It is common throughout India giowing on 
thoiny 01 othei shiubs 

As regards its medicinal piopeities Mohammedan writeis 
considei it to he alteiative and depuiative, a putge foi bile 
and black bile useful in effections of the bi am such as fits, 
melancholy, insanity, etc (Dymock Phuimatogiaphica 
Ind^ta 1890,11,548) It is also supposed to be puigative 
and used externally against itch , and internally in piotraeted 
fevers, letention of wind, and induration of the livei (Kiiti- 
kai and Basu Ind Med Plants, 1918, 11, 888) 

Very little is known regarding the chemical composition 
of Cuscuta teflexa, though Barbev in 1895 [Jom Pharm , 
1895, (6) 2, 107— 112] working on another vaiiety C epithy- 
muni, isolated fiom it an yellow amoiphous colouiing matter 
by precipitation fiom the alkaline extiaot with dilute sulphu- 
ric acid and subsequent oxtiaction with ethei He teimed 
his colouiing piinciple cuscutm but gave no analytical data 
He also isolated along with tannins and leamous substances 
a small amount of a crystalline substance having a faint 
odoui of coumarin 

On account of the medicinal pioperties associated with 
Cuscuta teflexa in India and the uncertainty regarding its 
13 
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chemical composition the piesent authois weie tempted to 
put it to a more systematic chemuil analysis As a lesult 
of oui investigations we have hcon able to isolate ouscutin 
the colouiing mattci of Tiaibey {lot cd) in a ciystallme foim 
(0 2%) along with a white oiystalline substance having the 
propeities of lactone, called by us tusciitahn (1 0^) a small 
amount of blown wav (O \%) md large quantities of leduc- 
ing sugars 

Foi the isolation of cuscutin we tried at fiist the method 
adopted by Baibey {loc cit)^ but the colouring matter obtain- 
ed was non-fusible and could not be made to ciystallisc We, 
theiefoie, woihed with sun-diied mateiial and could get the 
colouring matter in a cijstalline form, from the aqueous solu- 
tion of the alcoholic extract after the removal of cuscutalin 
as will he clear from the expeiimental poition of this 
papei 

Cuscutin IS feebly acidic in properties since it dissolves 
in sodmm-bi-carbonate solution with slight effervescence and 
can be piecipitated unchanged by acids It forms a di-acetyl, 
a di-oarbethoxy and a di-methoxy derivatives and gives a 
very delicate violet green colour with feme chloride , and 
hence contains two phenolic hvdiovy groups It does not 
form any oxime 

Cuscutalin is a lactone It dissolves in caustic alkalies 
with a beautiful yellow colour Although containing no 
aldehydic or ketonic groups leduces Tollen’s reagent slowly 
and gives a reddish brown colouration with an alkaline solu 
Iron of potassium nitioprusside These reactions definitely 
proye it to be a member of the A"*® lactones which have 
been adequately reviewed by Jacobs (JoMi Bxo CAem , 1926, 
67 , 333—339, PJiys Mev , 1933, 13 , 222) However more 
work on the elucidation of its constitution is in progress and 
will be published shortly 

Pharmacologically cuscutalin appears to be a potent 
drug It has been sent to King George’s Medical College, 
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Lucknow, wheie a detailed study of its pliysiological proper- 
ties will he undei taken 


KXPEKTMKNTAli 

-50 Kg ot the tresi) Cioyoidu nfiej,u, was (olleeted tioiii 
the neigliboiii hood ot Allahabad in the iiiontbs ol Ootobti and 
Noyeiiibei, fiom yaiious hosts A pieliminaiy exauiinaiioii 
showed that the chemical ooinposition of the paiasite was 
practically independent of the natuie of its host It was 
dried in sun and by so doing losi about 90^ of moistuie 
It was then finely ciushed in an non inoitai and when burnt 
in I poicelain dish loti 9 85%^ ot a hiownish white ash 
This ash consisted of 19 12% of water insoluble and 80 88% 
of watei soluble inorganic material The following elenients 
ind ladicals were detected lu the ash — 

Sodium, potassium, magnesium (traces), calcium, nitiates 
phosphates, carbonates, and silica 

In ordei to get an idea about the soluble portions of the 
diug, samples of the finely crushed material weie exhaus- 
tively extracted in a Soxhelt’s appaiatus using different 
solvents when the following amounts of extiacts weif 
obtained dried at 100° 

Petroleum Ether Exit act —15 2% The extract was ot 
a deep green colour, containing a gieemsh white ciystallme 
inattei suspended in it 

Ghlorofotm Exit aH —1^0% The extiact was of a 
pale yello^v coloui, and contained a small amount of t pale 
yellow deposit 

Alcoholio EUtad --22 6% The ooloui of the extiact 
eyas gieenish yellow containing a laige amount of crystalline 
mattei It reduced Fehhng’s solution easily Gtaye a lead 
salt with neutral lead acetate, a silver salt with silver nitrate, 
deep greenish blue colour with feme chloride No leactioiis 
foi alkaloids were obtained 
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Aqueous Extiad — 5 0% The extiact was of a lig'ht 
oiange colour, i educed Fehhng’s solution leadily and gave a 
deep gieen coloui with feme chloiide 

Foi a complete anilysis 2 h kilogiains of the powdeied 
uiateiial was exhaustively extiaeted with boiling alcohol m a 
big extraction flask of five litie capacity, till the extiact failed 
to give any white stuff on cooling Tlie extiact which was 
of a light yellow colour was filtered hot and on cooling 
deposited euscutalin wdiich was hiteied on a pump and 
washed with cold alcohol till a pertectly white stuff was 
obtained In ordei to remove the cvhole ciystalline mass 
from the plant at least five exti ictioiis weie uecessaiy The 
stuff was dued in vwuo ovei calcuiiii chloiide and weighed 
25 giams The melting point was h4°C It was iceiystal- 
hsed fioni methyl alcohol At this stage a substance was left 
which will not go into solution even on pi olonged boiling 
It was yellowish blown in coloui and melted at 7-t°C 
Fioin its propel ties it appeals to he a wax The quantit\ 
obtained was too small foi any detailed investigation 
Finally euscutalin was leci jstalhsed tiorn a large volume of 
boiling ethyl alcohol, when peifectly white ciystalline flakes 
were obtained melting shai p at 68°C 

F) ope} ties of Cusculnhon — Cuscutahn is a coloui less 
crystalline substance soluble in hen/ene, phenol, chloio- 
foiin, ether and shghth so in ethyl alcohol, methyl alcohol, 
ethyl acetate, pyiidine and acetic acid It is insolu- 
ble in watei It dissolves in boiling caustic potash oi 
caustic soda solution giving a beautiful yellow coloui a- 
tion It decolounses a solution of bromine m chlorofoi m 
and a dilute alkaline solution of potassium pannanganate 
It gives a positive Salkowski’s leaction, ^e, a solution 
of euscutalin m chloroform and concentrated sulphuuc acid 
gives a red and finally a green coloui ation If euscutalin 
is dissolved in chlorofoim and a little acetic anhydride is 
added followed by Gon HjSO* a gieen oolouiation is formed 



CHEMICAL EXAMINATION OE CUSCUTA REELEXA 17 

which finally changes to blue It dissolves in ooncentiated 
sulphuric acid with a yellow colour which finally changes to 
deep led on wanning, with concentiated hydro-chlonc acid 
it gives no colouiation, but with concentrated nitnc acid a 
blight red colouiation le developed on heating It gives no 
piecipitate with lead acetate or silvei mtiate, but with 
alcoholic feme chloride a light led colouration is pioduced 
With Tollen’s leagent a light yellow^ colouicd solution is 
foimed which slowly changes to hi own an^ finally a gradual 
leduction takes place With alkaline solution of potassium 
mtro-piUBSide it gave a leddish blown colouiation [Found 
0 74 0 , 74 3 , H 3 5, 3 7, MW (ciyoscopic m phenol) 
^60, 281, Ci8 HioO* requiies C 74 5, H 3 4^ MW 
290] 

Isolation of Cuscutin —The combined alcoholic extract 
aftei the lemoval of cuscutahn was concentiated when a 
thick syiupy liquid was obtained It was greenish led in 
appeal ance and smelt mostly ol sugars This was then 
extracted successively with benzene, ethyl acetate and 
water 

The benzene extiact was deep green in coloui and 
contained a huge amount of chloiophyll This was evapoiat- 
ed to diyness and the diied mass washed repeatedly with 
cold alcohol till a gieyish white stuff was left This was 
crystallised tiom boiling alcohol when white flakes of cuscu- 
talin (m p 67-68°C ) weie obtained 

The ethyl acetate extract was golden red in appeal ance 
and on concentiation became veiy syiupy Nothing chemi- 
cally definite could be isolated from it 

After the treatment with benzene and ethyl acetate, the 
original mass was dissolved in ice-cold water with constant 
stirring A brown stuff sepaiated (m p 140®) which was 
filtered and washed It was dissolved in a laige quantity 
of water at the oidmaiy tempeiatuie and the golden yellow 
solution kept in an ice-chest overnight for crystallisation, 
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when pale yellow ciystale sepaiated which weie hltered, 
washed and dried The melting point was 208-209° (decomp ) 
with piovioiis softening at 179° 

The aqueous extiad ith i the leinoval ot eusoutm as 
deseiibed above, wis oontenti ited and was found to reducf 
Fehling's solution 1 e idiU Itioiituntd a huge amount ot 
I educing sugais 

Prop&ttie^ of (Ju'iOuliH - It is easily soluble lu ethyl and 
methyl alcohols, jiyiidim ami aL< tu uid, loss so iii leetoue 
and watei and insolubh in heiuenc, ethyl acetate, chloio- 
toim, ethci and peti oleum ethei The solution m all these 
solvents has an oiange yellow coloui It decomposes it 
boiled with watei Cuscutin dissolves leadily in solutions 
of alkali caibonates, bi-tai honates and hydioxides giving a 
bright oiange yellow solution, which undeigoes decomposi- 
tion if boiled It can, howevoi, be piecipitatod tiom these 
solvents by the addition of dilute mineial acids With 
ooncentiated sulphuric acid a leddish biown colouration is 
produced with a slight fluoiescouce, with Oon nitric acid a 
blood-red colouration is developed which changes to light 
orange on warming, in Con hydrorchlonc acid it dissolves 
with an orange yellow coloui ation It pioduces a green 
precipitate with feme chloiide, an yellowish white pre- 
cipitate with lead acetate and a while precipitate with 
silver mtiate The dilute alkaline solution decolouiises a 
solution ol potassium pei manganate It gave a negative 
test foi flavones and was completely decolouiised on being 
boiled with ammouia .lud /me dust it was not glucosidic 
m oharactei [Found C 58 4, 53 2 , H d 9, 3 7, MW 
(oryoscopic m phenol) 330, 342, (lead salt) 338 , Cj 5 Hi 2 Og 
requites 0 53 6 , H 3 6^ M W 336] 

Lead Salt — To 0 5 gm of cusentm dissolved in alcohol, 
an alcoholic solution of lead acetate was added drop by drop 
till the yellow precipitate was no longei obtained The lead 
salt was filteied, washed thoioughly and diied It was an 
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jellowish blown stuff (Found Pb 4807, C,oHi80i8Pb^ 
reqmies Pb 48 2%) 

Bi-aietijl-cusuihn — 1 giam ot cuscutin, 25cc ot acetic 
anhydride and i littlo tusod sodium iceUte wcie lefluxed 
toi two houis The hot mass was thou [loiiiocl into watei 
when tlie acetyi deiivativc sepaiated 'I’hib was filteiorl oft 
and Liystalliscd tioin glacial acetn aud when vollowjsh 
broAvn luicio-ci stalhnc needles weie obtained intlting ai 
110%' [Found (1 lOl, JdJft, U, .llioO) 
lequiios n b0 4, II 1 1 

Di-ca) bethoxii-cmcuhn — 1 giam ot cuseutm was dissolv 
ed in pyridine and to it an excess of ethyl chloiolorniaio was 
slowly added with vigoious shaking till the solution had a 
slight pink coloui It was then ponied into watei, a black 
oil separated which solidified on keeping in watei to a haid 
Yitioua mass It waa filtered and civstalhsed fiom ethyl 
alcohol when blown ciystallme Bakes were obtained melting 
at 151°!' (decomp) It dissolved m most oiganic solvents 
and gave no colouiation with alkalies (Pound C 52 9 , 
H 3 9, CjsHioOo— 06 H,o 04 requires C 52 5 , H 4 2^ ) 

Di-methoxy-cuscutin — 0 8 gram of cuscutin were dis- 
solved in strong caustic potash and di methyl sulphate added 
slowly with constant shaking Moie alkali was then added 
and the mixtnie shaked vigoiously It was cooled in tap water 
Aftei about an houi of shaking an oily liquid sepaiated at 
the top which gradually solidified on keeping in cold 
water It was filter ed and oiystallised lioin alcohol when 
pale yellow civstallme flakes were obtained melting at 10S°C 
[Found C = 55 8, H = 4 9, CisHioOs (C H-i )2 lequires 
0 = 56-0, H 4 4^] 

One ot the authors (B. K A ) is indebted to the Kanta 
Prasad Tiust of the Allahabad Umveisitj foi a leseaich 
scholaiship 




PUTREFACTIVE DECOMPOSITION OF BENGAL 
SILK COCOON 

JIY 

hIKHIBHUSHAN DIJTT, 

Ohemiial Lahoiaioty, Allahabad Umvet sity 

It IS a well-known fact that silk cocoon in piesence of 
watei undeigoea decoinpoHition veiy quickly and in the silk 
industn duiing the pi ooesB of maceration of the cocoons m 
aqueous liquids foi the removal of the yaiu, veiy often a 
heavy odoui of putiefaction is evolved, partioulaily if the 
teinpeiature of the atmospheie is high The products of 
such putiefaction have nevei been investigated by any one 
up to this time and, although from the chemical point of view 
this would be quite interesting, yet the present investigation 
was undertaken from a slightly different standpoint Prom 
a private communication from his fiiend Dr V N Vyas of 
the King George’s Medical College, Lucknow, the present 
authoi came to understand that the product of putiefaction 
of silk acted as a stiong piessoi substance foi the heait, 
raising the blood piessuie to a considerable extent Appa- 
rently tins must be due to the foimation of some substances 
of great physiological activity duiing the piocess of putiefac- 
tion of silk cocoon, and this was a sufficiently inteiesting field 
for leseaich Consequently the piesent investigation was 
undertaken with a view to elucidate the constitution of the 
compounds foimed duiing the putiefaction 

A laige supply of pierced silk cocoons were obtained 
through the couitesy of the Seiiculture Department of the 
Goveinment of Bengal, Beihampore. A pieliminary examin- 
ation of the cocoons revealed the fact that they contained 
21 
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25 6% of sencm, 70 4% of fibrin, 2 2% of moistuie and 
about 2 0 % of inorganic inattei The cocoons weie coloured 
bright ■yellow and appaienth contained i Kuly large 
piopoition of coloming matlei in the loiui of caiotin 
Complete hydrolysis bv hydioi hloiic and subsocpient < stima- 
tion of the ammo acids by the Fischer s cstei method 
gave the follo'wmg lesults, which can be eompaied with the 
results obtained by Abdeihalden and Biahm (Bn, 1909, 61 , 
25b) by the hydiolysis of Bengal silk as given in the 
table below 



Fiom Bengal silk 

From Bengal silk 


cocoon by the 

by Abdeihalden 


present authoi 

nid Biahni 

G-lycm 

28 4% 

^0 5% 

Alamn 

22 85 

20 0 

Sermc 

5 75 

1 8 

Leucine 

85 

1 2 

Aspaitic acid 

Tiaces 

8 

G-lutamic acid 

8 

Traces 

Phenyl-alanme 

8 

1 4 

Piolme 

Traces 

1 0 

Tyrosine 

12 S 

10 0 


Fi 0111 the above table it will bo apparent that the leally 
great diifeience between the two sets of i esnlts lies in the 
( om pax atively large piopoition of sei me obtained Irora the 
silk cocoon by the piesent author 

The cocoons on inaceiation with about 50 tunes then 
weight ot watei and incubation at d7° foi about a week, 
undeiwent evtensivo putiefaction and lost d5% ut then 
weight during the piocess The liquid espiessed from the 
undecomposed fibies had a most nauseating odoui, and on 
systematic woikmg up as deaciibed in the expeiimental 
poition of the paper, yielded the following substances m the 
pme state m the form of their hydrochloi ides ammonia 
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methylamme, ethylamine, p-hydroxy-phenylethylamine aad 
amino-ethanol (13%^, 18%’, 8%, 2 1% and 3% respectiye- 
ly) Carbondioxide was finely evolved duimg the piocess of 
putiefaction Fiom the afoie-mentioned results it is quite 
appaient that the process of putiefaction of silk cocoon 
involved two stages, namely, one of hydrolysis of thr 
piotom inattei into iniino acids and the othei of elimination o[ 
eaibondioxide fioin the ammo acids with fon nation of amines, 
the two processes following each othei so closely that at no 
tunc any gieat concenti ation of amino acids can be detected 
in the putrefying material The amines mentioned above 
being well-known pressoi substances, paiticularly p-hydioxy- 
phenylethy-lanime or tyiamine, theie is little wondei now that 
a decoction of putiehed silk cocoon would act as a strong 
piessoi substance foi the heat t The fibrous mattei left after 
the putiefaction was ovei was found to undeigo veiy little 
change on fuither treatment in the same way, and was 
practically pure fibrin It had almost the same lustre as 
ordinary silk fibie but only about half the strength It 
was practically completelv bleached after the putrefaction 
ft was not fnrthei examined chemically 

EXPERIMENTAL 

100 giauib of silk cocoons weie macerated with o litres 
of distilled watei and the mixture contained in a wide 
mouth extraction flask avas incubated at 37° foi seven days 
^.t the end of that peiiod the light brown cloudy liquid 
with a disgusting odour of putiefaction was squeezed ofT 
from the fibious mateiial and filteied first through cloth 
and then through filter papei The filtiate which had a 
strongly alkaline reaction was neutralised with dilute hydro- 
chloric acid and evaporated to dryness at first over the fiee 
flame and finally on the water-bath A dark brown crystal- 
line solid (yield 19 8%) was left behind and from a large 
number of experiments of the above type a total quantity of 
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giattis wxs collected Tins was letiuxod with 3 hties 
ol absolute alcohol and 30 g'lanib ot annual cluicoal foi 
neaily 12 houis and then faltciod The hltiate on cooling 
deposited a large amount ot oolouiless 1 1 ystallme needles 
w'hich weie hltered off, washed with absolute alcohol and 
diy ethei and leci ystallised from absolute alcohol This 
pioduet was teiined Fi action A 

The residue on the filtei papei was extracted with 
boiling water, and the filteied extract ovapoiated to a small 
volume and illowed to stand when a laige amount ot coloui- 
leas tentheiy i lystals sepaiated out This was hlteied oft 
and leci vstalhsed fiom a small quantity ot boiling watei 
This was teimed Fiadiou B 

The mother liquoi fiom Fi action A was evapoiated to 
about 500 cc m volume uid allowed to stand in the refn- 
geiatoi foi 24 hoiiis, when anothei oiop ot colouilesa 
needle shaped crystals separated out They weie filtered 
off and leciystallised from puie methyl alcohol in ooloui- 
less hygroscopic needles This poition was teimed 
Fraction G 

The mother liquoi from the above was treated with diy 
ether until an oily precipitate was no longer formed On 
allowing to stand in the letiigeiator the oily pioduct solidi- 
fied and was hlteied off and washed w'lth dry ethei It 
was leciystallised from a imxtuie of equal volumes ot dry 
ethei and absolute alcohol m coloui less piismatic needles 
This was termed Fraiuon D 

The mothei liquor and the washings from the above 
were collected togethei and the whole evapoiated to dryness 
A pale brownish white, highly hygioscopic crystalline solid 
was left behind which was washed with small quantities ot 
petroleum ethei and finally leciystallised fiom a mixture ot 
equal piopoitions of chlorotoim and benzene The sub- 
stance was thus obtained in pale cream coloui ed highly 
hygroscopic needles. This was termed action E 
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EXAMINATION OF THE VAEIOHS FRACTIONS 
MENTIONED ABOVE 

Fiadion A —This melted at 269°C and was easily soluble 
in water On tieatinent of the aqueous solution with dilute 
caustic soda oi ammonia an immediate white piecipitate was 
foimed which was filtered ofl ind oiystallised fiom ethei in 
coloui less needles melting at 161°C and identified to be p- 
hydr oxy-'phenylethylamine oi ty) amine The ineltuif, point 
was unaltered on admixtuie with a genuine sainpU of 
tvi amine obtained f I om Messis E Meick (Found N=]04i, 
Cg Hi, ON leqmies N=102 % ) 

Fmdion B — This did not melt at ill but giaduallv 
sublimed on heating without leaving any lesidue On 
treatment with caustic soda a stiong smell of ammonia was 
evolved The substance was identified as animonmm 
chloi ide 

Fradioii 0 — This melted at 223—224° and ciystal- 
Jised in two foims— needles and leaflets On tieatment with 
dilute caustic soda no pi ecipitate was formed, but a strong 
ammoniacal fishy odoui was evolved Aqueous solution 
of the substance ga've an immediate piecipitate with aqueous 
picric acid which on reciystallisation from dilute alcohol 
melted at 206° The substance was identified to be methyla- 
mine hydr ochloiide and the melting point was not depressed 
on admixtuie with a sample of the genuine substance obtained 
from Messrs E Meick (Found N = 20 5,CH3NH2 HGl 
lequiies N = 20 7^ ) 

Fraction D — This melted at 73 — 78° and ciystallised both 
in the form of prismatic needles and also glistening leaflets 
It was easily soluble in water and on tieatment of the 
aqueous solution with dilute caustic soda no precipitate was 
formed, but a 8.tiong fishy odoui was evolved The aqueous 
solution gave immediate precipitates with dilute solutions of 
mei curie chloiide, platinic chloiide and chromic acid, but 
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not With aqueous piciic acid The ciystalline substance on 
treatment with acetic anhydiide and sodium acetate gave a 
ciystalline acetyl deiivative melting at 204° The substance 
was identified to be rtJnflannnr hydtoclilonde and was in all 
lespects identical with i genuine sample of the substance 
piepaied fiom Meiok s ’> 5^ alcoholic ethylanune solution 
The melting point w is iKo not depiessed on admivtuie with 
the piopaicd sample (Found N-=17b, (12U,ISIH2 
HCl lequires N = 1 7 \% ) 

F}acUoH E — This melted it 96- 97° and was OKtieiiie- 
ly hygi oscopic The aqueous solution was slightly acidic in 
leaction and gave imniediato piceipitates with aqueous platinn 
ehloiide and piciic acid The picrato ciystalhsed liom 
alcohol m laige lemon-jellow hexagonal tablets melting at 
158-159° The substance was identified to be tbf 
hydi oohlonde of ammo-ethanol indi on ot th(‘ highly 

hygroscopic chaiactei of the bydrochloiide, the piciate was 
analysed (Found N = 19 6 , 0^ Hr NO Cg H3 (N02)s 0 
requires N = 19 3^ ) 

The author wishes to expiess bis best thanks to the 
Deputy Director ol Seiicultuie, G-oveinment of Bengal, 
Berham pore, tor a geneious supply of pierced silk cocoons 



DYES DERIVED FROM ACETYLENE- 
DICARBOXYLIC ACID 

BY 

HAM NATH MibHA AND biNHlHilHSHAN DUTL 
Ohemical fjobotatory Umveibity of Allahabaf? 

In the light ol ‘a theoi\ ot coloui ou the basis ot mole 
culai stiain advanced by one of the present autbois (Dutt, 
/, 1926 , 129, 1171 , Jouf lud Ghent Soo., 1927 , IV, 99 ), 
substances containing acetylenic linkages should ptoducc 
greatei absoiption of light in the higliei wavelengths and 
consequently should be inoie coloured than those containing 
ethylenic linkages by viitue of the former possessing tuple 
bonds in place of the double bonds of the lattei A com- 
parison of the absoiption maxima of some well-known ethy- 
lemc and acetylenic compounds brings out this tact veiv 
clearly Thus 


Name of the 
oorapoimd 

AbsoiptiOD 

maxima 

Name ol the 
compound 

Ab'^oiptioi] 

mnxirm 

Ethylene 

2440 

Blaidio acid 

2o00 

Acetylene 

2470 

btearolio acid 

2640 

Styiene 

2730 

Diphenyl-diethy lene 

3400 

Phenyl aoetyJouo 

27 10 

Diphenyl-diaoetj Jene 

3630 

Cinnamic acid 

2800 

Diiodo-ethylene 

‘2880 

Phenyl-propiohi acid 

282(1 

Diiodo-aoetylene 

‘2940 

Stilbene 

2860 



Tolane j 

3030 




All the compounds mentioned above being coloui less 
then absoiption bands he in the ultra-violet legion of the 
spectrum Consequently their deteimination is a mattei ol 
27 
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consideiable ditticuity, and then position is also found to 
change slightly with change in conditions and solvents in 
which they aie examined On account of this it was though! 
that if some dyestufls could he piepaied containing acetj lenu 
linkages in tlieu molecules, they could lie easilv compaied 
with iheii ethylenic analogues by direct deteiniination of 
then absoiption spectia by means of a high dispeision glass 
hpectiograph eithei by eye observation oi bv photogiaphic 
methods Selection of an apinopiiate staitiiig matenal was 
not partioulaily easy on account of tlie great paucity of data 
available in hteiatuie with legaid to acetylenic compounds, 
but aftei a consideiable amount of deliboiation and tiial, 
acetylene-dicaiboxyhc acid was selected foi this puipose 
Acetylene-dicarboxylic acid is veij unstahle in the 
ordmaiy sense, since when heated to its tempeiatuie of 
fusion, t e , 178°, It loses carbon dioxide piogiessively and 
gets converted first into propaigylic acid and finally into 


acetylene 

L Good 

-OOj CH -COa 

CH 

III 

- — ^ III — ^ 

ill 

0 COOH 

G-COOH 

CH 

It does not give any 

anhydride under ordinary 

conditions, 

since most of the inorganic dehydiatmg agents like sulphuric 


acid, zinc chlonde, hydrogen chloiide, etc , employed for the 
pioduotion of anhydrides fiom dibasic acids, decompose it 
into carboH'dioxide and piopargyhc acid By heating with 
acetio anhydride, the acid gets converted into acetoxy-maleic 
anhydride 

C-COOH aoetio OHbGOO-O-GO 

111 — > II >0 

C-OOOH anhydride HO-CO 

Acetyl-chloride also gives the same pioduct undei identical 
conditions 

Since the acid does not foim an anhydiide undei the 
usual conditions, it was at fiist thought that the pioduction 
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of the pyionme dyestuffs fiom the acid, which lequire the 
intermediate foimation of the anhydiide, would not be 
feasible, but as the result of tiul experiments that were 
conducted, it was found that pyronme dyestuffs ire quite 
readily foiuied from acetylene-dicarboxylic aud by condensa- 
tion with aromatic ammo and hydioxy compounds in the 
noimal mannei Consequently the only hypothesis that can 
be advanced to explain this inteiesting phenomenon is that 
acetylene-dicaiboxyhc acid does foim an anhydiido like 
maleic and succinic acids but undei oidinaiy conditions, the 
anhydride is veiy unstable and undeigoes decomposition as 
soon as it 18 foimed If howevei substances ate simultane- 
ously pi esent iMth which the mhydnde can undei go con- 
densation, it reacts with them as soon as it is foimed with 
production of stable condensation pioducts 

By analogy with dyes derived fiom oitiaconic acid 
(Uhai and Dutt, Jam Ind Ghem 8oc , 1927, IV, 251) it is 
quite leasonablc to suppose that dyes deiivedfrom acetylene- 
dicaibosylic acid also possess the same skeleton stiuctuie 
with the exception that the lattei possess a triple bond in 
place of the double bond of the foi mer Consequently it can 
be expected that dyes deiived from acetylene-dicaiboxyhc 
acid will be more coloured than the corresponding dyes 
derived fioin citiacomc acid This expectation with regard 
to these dyestuffs has been realised and on systematic com- 
parison it has been found that they aie more colouied and 
more absorptive than the corresponding dyes deiived from 
citraconic, itaconic or maleic acid This will be quite evident 
from the tables of absorption maxima given at the end of the 
paper 

The following aromatic ammo and hydioxy compounds 
have been condensed with acetylene-dicaiboxyhc acid and 
the corresponding dyestuff's obtained phenol, lesoicinol, 
phloioglucinol, orcinol, m-dimethylamidophenol, m-diethyla- 
midophenol and rn-phenylenediamine. The compound with 
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lesoioinol has also been biominated and the coi responding 
tetiabroino deiivative piepaied The tuple bond has been 
found to be unattacked during the piocess 

Condensation Mas not found to take place in the follow- 
ing cases 0 -, and p-ciesol, o-, in-, and p-Ajlenols and 
in-amidophenol In the case of catechol and pyiogallol 
although condensation had appaiently occuired, jet the 
pioducts could not be obtained in a state of sufficient puntv 
foi furthei examination oi analysis 

Although condensations took place without the use of 
any londensing agent, yet the employment of a tiace of con- 
(Piitrated sulphuin acid and in some cases, tm tetiachloiide, 
was found to be beneficial in pioduting gieatei jield of the 
dyestuffs Nevertheless it was found howevei that the yields 
obtained weie veiy unsatisfactory on account ofthefoim- 
ation of tariy by pioducts, and a oonsideiable loss of the 
staiting inatenals occuned duimg the condensation piocess 
With the exception of the phenol compound, all the lest of 
the dyestuffs aie strongly flnoi escent in solution 


KXPBRTMBNTAL 

P lieHol-atetyleimn —A iiuxtuieot acetylone-dioaiboxylie 
icid (2 1 g ), phenol (6 g) and tin tetrachloiido (15 g ) was 
heated m an oil-bath at llO — 120° for 15 Jiouis Tho melt 
on cooling was pouied into watei and the excess of phenol 
distilled off in steam The lesidue was extracted with oon- 
centiated ammonia and piecipitated with hydiochloiic acid 
and the piocess lepeateda numbei of times The blown 
pi oduct thus obtained was finally purified by extraction with 
ether and crystallisation fiom the same solvent It is a 
brownish yellow microciystalline substance which sh links 
at 115° and melts with decomposition at 119-120° 

The substance is leadily soluble in alcohol to a pink 
solution In acetone, glacial acetic acid and ether a bright 
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yellow Bolutloa is obtained It is insoluble in watei, chloro- 
form, hgroin, benzene, petroleum ethei and carbondisulphide 
In dilute alkalies it dissolves with a biilliant pmk coloui 
and from the solution it is repiecipitated unchanged by 
acidification (Found C = 7205, H = 3 82, CieHio O 4 
lequires C = 72 18 , H = 3 76^ ) 

Besot cinol-acetylenem — A mixture of acetylene-dicai- 
boxylic acid (15 g X resorcinol (4 g ) and two diops of 
concentiated sulphuiic acid was heated in an oil-batli at 
120—130° for 8 hours The leaction pioduct was then dis- 
solved ivih% cold caustic soda solution and aftei filtration it 
was reprecipitated with dilute hydrochloiic acid It was 
then dissolved in absolute alcohol and piecipitated by dry 
ethei Finally it was ciystallised from absolute alcohol in 
brown microscopic needles which decomposed at 185° 

The substance dissolves in alcohol, acetone, acetic acid 
and pyridine forming blight yellow solutions with intense 
green fluorescence In dilute caustic alkalies it dissolves 
with an orange colour and the same bright green fluoiescence 
(Found 0 = 67 67, H = 3 83, C,e Hs O 5 requires 0 = 67 77, 
H = 3 86 ^ ) 

Tetr ah omot esot ctnol-acetylenem — The above compound 
( 8 g ) dissolved in alcohol (40 c c ) was tieated with an 
excess of bioraine in the same solvent and the mixture 
heated undei i eflux on the water-bath for three hours On 
the addition of water a daik blown heavy liquid was preci- 
pitated which was separated by decantation and washed 
with mixed solutions of potassium iodide and sodium thio- 
sulphate, in ordei to remove the excess of biomine still 
present On treatment of the heavy liquid with cold 2% 
caustic soda, the greater portion of it dissolved forming a 
bright pink solution, while a small oily i esidue remained 
The latter on examination was found to be bromoform and 
the pink solution on treatment with dilute hydrochloric acid 
precipitated the colouring matter in buck-red flocks which 
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were collected and ciystallised from glacial acetic and in 
steel-blue needles with a golden metallic lustic It melts 
at 115 — 117° with decomposition (Found Bi=53 46, 
Cl 6 He O5 B14 lequiies Bi = 53 51^ ) 

Phlo) ogliiciJiol-acetijlenein — This was ebt lined tiom 
phloioglucinol and acetyJene-dicai boxyhc u id m accoi dance 
with the method desciibed above The substance ciystalliscs 
fiom absolute alcohol in biown micioscopic needles which 
do not melt even at 310° It dissolves lu most ot the oigann 
solvents and also dilute alkalies with a yellowish pinK coloui 
(Found 0 — 57 72, H=3 77 0,, Hg O7, Hg 0 requires 

0 = 58 09, H = 3 03^ ) 

Orcmol acetylenein —This was obtained tiom oicinol and 
aeetylene-dioai boxyhc acid m a similai way to the above 
It is a light yellow amorphous powdei which melts with 
decomposition at 155 — 157° and dissolves in most ot the 
organic solvents with a yellow colour and m dilute alkalies 
with a bright pink coloui The solution in each case has a 
daik green fluoiescence (Found 0=69 96, H = 4 08, 
Cl 8 His Ofi reqmies C = 7013,n = 3 96% ) 

m-Dimethylamtdopkenol -acetylenein —A mixtuie of ace- 
tylene-dicarboxylic acid (2 5 g ), m-dimethylamidophenol 
(G g) and 4 drops of concentiated sulphuiic acid was heated 
m an oil-bath at 130 — 140° foi 8 houis The cold melt was 
extracted with dilute hydiochloiic acid and the filtered 
extract piecipitated with dilute sodium caibonate The pink 
colouied flocculent mass was filteied otf and crystallised 
from 80^ alcohol in fine pink needles, melting with decom- 
position at 126° 

The substance is easily soluble in al cohol and acetone, 
giving pink solutions with stiong oiange-brown fluorescence 
In dilute acids also the same coloui and fluorescence are 
observed It is moderately soluble in chlorofoim, pyridine 
and ethylacetate but dissolves only sligh tly in carbondisul 
phide and ether. It is completely insoluble in water, benzene 
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and petioleum ethei (Found N = 861, C 20 H 18 NS 0, 
leqmres N = 8 36^ ) 

m-DiethylamidophenuL-aoetyknein — This was piepaied 
tiom acetylene-dicaiboxylic acid and m-diethylamidophenol 
in a similai way to the above It is a pink substance melting 
with decomposition at 109° and with piopeities very similai 
to the above-mentioned (ompound (Found N = 7 39, 
(J 24 H 28 O 3 Na lequiies N = 7 18^ ) 

m-Phenylenediamine-aoetylenem — A mixtuie of acetylene- 
dicaiboxylic acid (2 g) and in-phenvlenediamine hydrochlo- 
iide (4 5 g ) was lapidly melted over a tiee dame and 
quickly cooled, the whole opeiation haidly taking inoie than 
two minutes The daik led melt was exti acted with abso- 
lute alcohol and filtered from the unchanged diamine 
hydiochlonde The addition of ethei to the above filtrate 
pieupitated the dyestuff in bnght yellow flocks which weie 
collected and oiystallised fiom 90^ alcohol in light In own 
rnicioscopic needles which decompose without melting at 260° 

The substance is fairly soluble in alcohol, acetone, 
acetic acid and pyridine, slightly soluble in ethylacetate, 
(hlorofoim and watei and completely insoluble in ether, 
benzene, caibondisulphide, ligioin and peti oleum ether 
(Found N = 15 54 , Cj g Hu Ns 0® lequiies N = 15 17^ ) 


Ahsot ptioH maMma of the acetykneiris and theif analogues 


Compound 

Aoetyleaem 

Malein 

CifcraooneiD 

Itdoonein 

Phenol 

Resoromol 

6210 

6180 

4890 

4940 

4880 

Teti abromo- 





lesoroinol 

5600 

olbO 

5490 


m-diethyamido- 



6660 

5470 

phenol 

i670 

5400 

Phloiogluoinol 

5640 
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BT 

MAHADEO PRASAD GUPTA AND SIEHIBHUSHAN DUTT 
Ohemtcal Laboratory^ Unwet stty of Allahabad 

Acridic acid, which is qiimoline-2 3-dicaiboxylic 
acid, contains two carboxyl groups in ortho position to one 
another, and is therefore expected to yield dyestuffs on 
condensation with aromatic ammo and hydroxy compounds 
m the same way as phthahc acid or quinolinic acid 
(Ghosh, J , 1919, 115, 1102) Recently, Tewan and Dutt 
{Jour Ind Chem Soc , 1928, V, 58) have successfully 
condensed quinoline-1 2 3-tricaiboxylic acid with aromatic 
ammo and hydroxy compounds with production of dyestuffs 
having interesting propeities of coloui and fluoiescence 
They could not condense acridic acid itself on account of 
the fact that at that time it was piactically an inaccessible 
material, but nevertheless from theoretical considerations 
they came to the conclusion that dyes deiived from acridic 
acid, even if they could be prepared, would have the same 
colour as the coi responding dyes derived from quino- 
line- 1 2 3-tricarboxylic acid 

Acridine being now available in quantity, aciidic acid 
was prepared from it by oxidation with potassium permanga- 
nate, and the acid condensed with aromatic ammo and 
hydroxy compounds m the usual manner with production 
of dyestuffs These on comparison with the coi responding 
dyes derived from qumohne-l 2 3-tucaiboxylic acid pre- 
pared by Tewaii and Dutt, it was found that the former 
class of dyestuffs are much moie intensely coloured and 
far more absoiptive than the latter Fiom this il is quite 
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evident that the extra carboxj I m the dyes derived trom 
qumolme-1 2 3-tneaiboxylic acid acts as a bathochrome 
in reducing tbe intensity of coloui and fluoiescence This 
tact ^Mll be quite apparent fioni tlie table ot absoiption 
maxima given at the end of the papei 

The following aromatic ammo and hydroxy compounds 
have been condensed with aciidic acid and the coiiespond- 
mg dyestuff obtained pbenol, lesoiemol, phloioglucmol, 
hydioxyquinol, m-aminophenol, m-dimethylamidophenol, 
m diethylamidophenol, orcinol and m-phenylenediamine 
The compound with lesoicinol has also been biommated 
and the corresponding tetrabioino deiivative obtained The 
condensation takes place without the use ot an\ condensing 
agent, hut the addition of a tiace of concrntiated sulphuin. 
acid IS beneficial in pioducing an incieased jieldofthe 
dyestuff In general piopeities these dyes resemble the 
corresponding phthaleins, but the intensity of coloui is 
slightly moie and the fluorescence slightly less They d\e 
wool and silk beautiful and brilliant shades 

EXPERIMENTAL 

Pre^garatmi of cociidtc Ten gianis ot aciidine 

were brought to a fine state of subdivision by solution in 
dilute hydrochloric acid and piecipitation with cold dilute 
caustic soda The voluminous piecipitatc thus obtained 
was collected, suspended in watei and oxidised with a 2^ 
solution of potassium peimanganate in the usual mannei 
The mixture was heated to boiling and the peimanganate 
added until it was no longei decolorised The precipitated 
manganese dioxide was filtered off, fiist thiough cloth and 
then through paper, and the filtrate aftei being neutralised 
With hydrochloric acid was evaporated to a small volume 
and allowed to stand when a laige amount of potassium 
chloride ciystallised out The filtiate on acidification with 
concentiated hydiochloiio acid deposited the acidic acid 
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gradually in crystallintj ciusts which were collected and 
reel ystal Used fiom dilute alcohol in stout prieras melting at 
128- 110° with decomposition 

The condensations of aciidic acid with aromatic amino 
and hydioxy compounds weie effected m the same mannei 
as in the case of quinohne-1 2 l-tiicai boxylic acid Toi 
the sake of ahbieviation, the results are given in tabula i 
loims at the end of the papei 



Tabu I 

{A. — — acndein) 
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Tahir II 

Absorption maxima of the acndeins and analogous dyestufts (wavelengths) 
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CHEMICAL EXAMINATION OF BUTEA 
FRONDOSA FLOWERS 

Isolation of a Crystalline Glucoside of Butin 


BY 

JAGRAJ BBHARI LAL AND SIKHIBHUSHAN DUTT 
Chemical Laboratory University of Allahabad 

Butea Frondo<fa, called PAaA: oi Polas m Hindustani 
IB a fine tree belonging to the natural oidei of Legummosce 
and is very coinuion in India The flowers which in the 
dried state aie known as tisu or falas-Jce-phul have either 
a bright yellow ooloui with blight oiange spots or have an 
orange ooloui with led spots They are the souice of one 
of the few surviving inembeis of the large number of natuial 
01 game colouring matters and are still used m India especial- 
ly in the United Pi evinces Large quantities of the flowers 
aie collected in March and Apiil and employed by the people 
to produce a yellow dye much used during the “Holi Festi- 
val ” “The flowers aie supposed to be astringent, depura- 
tive, diuretic, and aphrodisiac, as a poultice they are much 
used to disperse swelling and promote diuresis and the 
menstrual flow They are given to enceinte women in the 
case of diarihoea, and aie applied externally in oichitis ” 
{Indian Medicinal Plants, by K R Kirtikar and B D Basu, 
1918, Part I, page 443 ) * 

A preliminary examination of these flowers was made 
by Hummel and Caialls {Prot , 1894, 10, 11) who isolated a 
substance termed “butein” CieBiiOj, and supposed tins 
to be the true colouring mattei This pioduct, in some 
lespects yielded shades which were not unlike those of fisetin 
41 
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obtained troni young tustic liilJ (P/oo , 1903, 19, 133) 
extracted fioin these tloweiR i (oloiumg inattei in the form 
of lemon yellow (lystals wdiieh gave the leactions of fisetm 
He noted fuithoi the ineseme ot a phlobapheue which on 
Kision witli caustic potish ga\e pliloiogliicinol and piotoeate- 
chuic acid Finally Hummel and A. (I Peikin, (1903, F)oc , 
p 134) and Hummel lud Pei kin {T 1904, 1 463) examined 
the tloweis and isolated by acid liydiolyeis of the iqueous 
extiact a oolouiless ciystallme compound, butin Ci,H, 20 s 
melting at 224— 22b° and tiaces of an oiange-ied ciystallme 
substance, butein (J) 5 H 1 jO, melting at 213 — 215° They 
also pioved the nonoccuiieuce ot hsetm in the floweis and 
weie of opinion that they contain but a tiace of tree butin 01 
buteiD As a lesult of the djeing tests with moidanted calico, 
they assumed that butin and butein were piesent in the 
form of glucosides which they tailed to isolate 

The constitutions which Pei kin and Hummel {T 1904, 
1463) assigned to butm and butem aie those of 7 3' 4' 
tnhydroxy flavanone (I) and 2 4 3' 4' tetiahydroxy-chal- 
kone (II) respectively and they established the correctness 
of these formulm by the synthesis of butm and butem 
tpimethyl ether 



CO 


(1) (II) 

Somewhat latei (Be) , 1911, 44, 3502) GrOschker and 
Tambor prepared butem itself by treating protocateehuic 
aldehyde and lesacetophenone in boilingalcohol with potassium 
hydroxide and found it to be identical mall respects with 
the natural product Latei on attempts of J S Shinoda, 
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S Sdto and M Kawagoe (J Phatm Sui ,) ipan, 1 429, 4') 
No 571, 123-125 and 1910, iht 43) to lepeat then 
synthesis weie unsuccessful They liowevei succeeded in 
synthesising butein by the condensation ot the acid chloride 
ot dicaibethoxy cafteic acid with lesorcinol 

In Tievv of the uncertainty as legards the piobalile 
existence of a glucoside in the floweia the piesent authors 
undertook a oiitical investigation and have isolated a colour- 
less crystalline glucoside C27H32O1,, 2H2O melting sliaip 
at 193 5° and giving on hydiolysis two molecules of glucose 
and one of butin A s.itisfactoij piooess toi the isolation 
of the digluooBide ot hutin, the fust lecognised membei of 
the flavanone group has been woiked out The glucoside 
has been teimed butnii m view of the fact that it is a 
glucoside of butiD The yield of biitiin is on the whole 2 6% 
and that of the phlobaphene and of butein isolated aie I ^ 
and 003^ respectively 


EXPERIMENTAL 

Dried flowers were obtained from the local market and 
their petals were collected and giound to a coarse powder 
in a gioundmg machine The powdered flower-petals were 
exti acted in 50 gram lots in a Sohxlet’s apparatus with 
various 01 game solvents The solvent was subsequently 
evaporated and the extiact thus obtained diied to a constant 
weight at 100°C The lesults aie given below — 

Alcoholit esbtiad — (21 46^ ) Orange-yellow, soft ciys- 
tallme mass with a peculiai odoui It gives an olive green 
colour with feme chloride, a biowmsh-yellow granular 
precipitate with lead acetate and reduces Fclilmg’a solution 
Microscopic examination of the substance revealed the 
piesencG of a yellow ciystalline colouring mattei, a colour- 
less crystalline substance, a wax and chloiophyll 



44 


THE 'lLLAHABAD UNIVERSITY STUDIES 


Acetone exfiad — (13 56^) iSimilai to the alcoholic 
evtract, hut much hghtei m coloui A lemon-yellow ciystal- 
line substance could he easily disceined through the matiix 
of sticky mattei 

Ethylacetafe ediact — {bb%) Light yellow semi-solid 
substance, contaming ciystalline mattei m suspension It 
had propeities smnlai to the alcoholic evtiaot 

Benzene exhad — (01% ) Light yellow substance with 
propeities siunlai to the above 

The dried floweis when completely incineiated left 
11 b2% of a flesh colouied ash containing 2 9S% ot watei 
soluble and 8 ot watei insoluble inorganic oonstitutents 
The watei soluble portion was mainly potassium caibonate 
with tiaces of sodium phosphate and chloiide The watei 
insoluble poition contained calcium, magnesium, aluminium 
and traces of zinc togethei with sulphate, phosphate and 
carbonate 

Isolation of butt in — For complete examination 4 Kgs 
of the coarsely powdered floweis weie in lots of 700 gms 
repeatedly exti acted with rectified spirit m a five litie 
extraction flask until the extiaot was no longei coloured 
The combined oiange-yellov extiacts veie distilled until 
most of the solvent had been lecovered and the lesidue 
boiled frothily It was then allowed to stand at the oidinaiy 
tempeiature for about a week by which timo a large amount of 
soft ciystalline mattei had sepaiated out The thick ciystal- 
line magma was slightly thinned by the addition of about 
one-tenth of its volume of alcohol and filteied at the pump 
with good suction The lesidue was washed with alcohol, 
until it had assumed a lemon yellow coloui Aftei diying 
at first in the air and then in the steam-oven it was obtained 
as a yellow crystalline gritty mass melting at 135 — 139° 
and V as of a glucosidal natuie it was lepeatedly extracted 
with hot benzene m ordei to remove chloiophyll and waxy 
matter Then it dissolved fairly leadily in cold watei and 
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this rathei unusual propeity suggested that it was probably 
a salt of the dyestuff and on examination it proved to be the 
case since it contained potassium in oiganic combination in 
considerable quantity By repeated ciystallizations fioin 
alcohol it could only be obtained as a soft yellow ci jstalhne 
mass containing in between clusters of white tiny needles 
The substance on repeated extiactions with boiling acetom 
gave a veiy small amount of an intensely sweet substance 
which was not fuithoi examined The melting point of the 
substance rose to 190° after three crystallizations from hot 
watei when it was obtained m the form of tiny coloui less 
needles and after two crystallizations fiom alcohol melting 
point lose to 193 5° and did not use any fuither This 
substance on slow and careful ci ystalhzation is obtained in 
the foim of glistening needles, often as long as one cm The 
aii-dried substance has the composition CayllajOio, 2 H 2 O 
and loses the two molecules of water of ci ystalhzation when 
heated at 120°C foi 15 hours The anhydtous substance 
is extremely hygroscopic and leadily absoibs two molecules 
of water of crystallization when exposed to .111 It has all 
the properties of a glucoside since it reduces Fehling’s 
solution only after hydrolysis with mineial acids Further 
crops of the lemon-yellow gritty mass were obtained by 
concentiating the successiye mothei liquors and the aqueous 
washings but they required after removal of waxy matter 
and chlorophyll, several crystallizations fiorn hot water 
before they were sufficiently pure to be ciystallized finally 
from alcohol 

It IS slightly soluble in cold water to a perfectly colour- 
less solution which remains undecomposed on boiling It is 
insoluble in acetone, ether, benzene, biomoform, carbontetra- 
chloride, chloroform and petroleum ether , slightly soluble 
in cold and moderately soluble m hot ethyl and methyl 
alcohol, and glacial acetic acid and is very readily soluble in 
pyridine to colourless solution In caustic alkalies and alkah 
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caibonates lioivevei it dissolves to i deep yellow solution and 
on boiling it nndeigoes decomposition giving a deep oiange 
solution It gives no piecipitnte in alcoholic solution with 
silvei nitiate lud calcium diloiide, but gives a pale yellow 
piecipitate with lead acetate It does not give any coloiation 
with alcoholic feme chloiide, but with excess of methyl oi 
ethyl alcoholic hydiochlonc acid and magnesium powder gives 
an intense violet coloiation V huh tuins biovn on dilution 
with watei , theieby showing that the substance is a flavanone 
deiivative (Tsuiuiiuia, Bull Tiibt Phys Ghem Ees , Tokjo, 
Vol VI, 12, III, Chika Kuioda, J C S, 1930, 337, 753) 
Ft gives an intense led colouation vith concentiated hydio- 
chloric acid which disappoais on dilution With concentiated 
sulphuric acid it fiist tnrns oiange-ied and finally dissolves 
to an oiange-ied solution which tmns deep led on waiming 
It does not contain any metboxv oi ethoxy groups since 
Zeisel’s method of tieatment gave a negative lesult (Pound 
loss of H^Oat 120°=5 84^, 5 79^, 2 H 2 O 

requiies 69^ The air-dued substance gave on 

combustion 0 = 51 24, 51 26, 51 21 ^ , H = 5 69, 5 84, 5 78 % 
and the fully dned substance gave C = 54 32, 54 19^, 
H = 5 67, 5 64%, CavHgjOjo, 2 H 2 O lequiies C = 61 26, 
H5=5 69, and CarHajOia lequiies C- 54 3,H = 66%) 
Isolation of hufetn — A poition of the hltrate aftoi the 
sepal ation ot the above-mentioned butiin was treated with 
excess of hot alcoholic lead acetate and the resulting bright 
oiange-yellow precipitate hlteied off, and well washed fiist 
with alcohol and then with hot watei This on decomposi- 
tion with hydiogen sulphide lu alcoholic suspension and altei 
filtering of the lead sulphide gave a deep oiange solution 
which on concentiation deposited no ciystalline mass It 
was ti eater! with hot watei when a viscous deep-red mass 
separated and the later on repeated extraction with watei 
left behind a phlobaphene melting at 115°C which was also 
isolated by Hill 
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The aqueous solutions aftei concentration at fiist undei 
ordinaiy pressuie and then undei reduced pressuie slowly 
deposited a small amount of an mange piecipitate, which on 
lepeated Cl jstallization from dilute alcohol was obtained in 
the toini of blight yellow needles melting at 213— 215° It 
gave an olive blown coloiation with alcoholic feme chloride, 
a deep red piecipitate with alcoholic lead acetate and dissolv- 
ed in alkalis and alkali carbonates to a deep oiange-ied 
solution It was identified to be butem of A O Peikin (?ot 
ciO 'which he isolated in traces fiom the flowers of Butea 
Frondosa (Found substance diied at 160“C=66 07, 
H = 4 57^, OisHisOs requires C = 66 17^ , H=4 41^) 
The alcoholic filtrate and washings from the afoie- 
mentioned lead acetate precipitate gave a biight yellow pre- 
cipitate on tieatment with excess of basic lead acetate This 
on working up in accordance with the method described 
above gave an orange-yellow solution which on concentration 
deposited considerable quantity of yellow crystalline mass 
w Inch on puiifioation was found to be butnn No other 
glucoside or substance of interest could be isolated from 
these mother liquors 


HYDROLYSIS OF BUTRIN AND FORMATION 
OF BUTIN 

Butrin (2 giains) was hydiolysed by heating with dilute 
sulphuiic acid (100 c c of B^) under reflux on the water- 
bath foi two hours The substance gradually dissolved 
foiming a light yellow solution, which on standing foi several 
days deposited a quantity ( 8 g ) of pale yellow needles 
These onseveial re-ciystallizations from alcohol were obtained 
as a practically colourless substance crystallizing in needles 
and melting at 224 — 225° This was identified as the butin 
of A G Perkin The substance dried at 140° gave the 
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following lesults on analysis (Found C= 66 07 , H = 4 41 , 
Cl bHi 2 O 5 reqmies C = 6 b 27 , H = 4 4^ ) 

The motlier hquoi left aftei the hydrolysis of butim, 
I educed Fehhng’s solution stiongly, and on tieatuient with 
phenylhjdiazine gave an osazone which melted at 202 ° and 
was identical -with phenylglucosazone The sugai contained 
in butiin theretoie must be glucose, and the former must be 
the di-glucoside of butin 

One of us (J B L ) wishes to expiess hia indebtedness to 
the Kanta Piasad Reseaich Trust of the Allahabad Univer- 
sity foi a scholaiship which enabled him to take part in this 
investigation Paithei work on this subject is in piogress 



METALLIC URANIUM IN ORGANIC 
SYNTHESIS-PART I 


BY 

JAQRAJ BEHARI LAL AND SIKHIBHUSHAN DUTT 
Ghenncal Laboratory, Allahabad Vmver&ity 

Since the middle of the nineteenth centmy, various 
metals oi metallic derivatives have been used in organic 
synthesis The eailiest among them was potassium, -which 
was used by Frankland and Koble (Annalen, 1848, 65, 269) 
in 1848, m the vain hope of isolating free alkyl radicals from 
alkyl nitrites The use of sodium came immediately after 
this and it was found to be a better reagent than potassium 
Zinc was used by Fiankland (Annalen, 1853, 85, 329) in 
1853 and also by Frankland and Duppa (Annalen, 1863, 126, 
109) ten years latei on The use of magnesium in oiganic 
synthesis was made a classical study by Gngnaid {Com^ 
Rend 1900, 130, 1322) and silver was extensively used by 
Wislicenus Copper was used by Sandmyer and Gatterman 
(Ber , 184, 17, 1633, 189, 23, 1218) but its great value as a 
synthetic reagent was established in a remarkable senes of 
experiments by Ullmann (Ber , 1091, 34, 2174, 1903, 36, 
2383, 1904, 37, 853, 1905, 38, 729, 1906, 39, 1691, 2211) 
Nickel was used as a catalytic hydrogenating agent by 
Sabatier and Sandereens {Comp Rend , 1901, 132 20l) and 
aluminium was used successfully by Roy and L)utt {Jour 
Indian Ghem Soc , 1928, 5, 103) and chromium by Chakia- 
barti and Putt (loo oit , 1928, 5, 517) Veiy leeeutly J B 
Lai and S Putt {ibid , 1932, 9, 565) have used successfully 
a comparatively laie metal ceiium in oiganic synthesis 

Uranium is not a common element and ewen as late as 
1920 uranium metal was more oi less a chemical cuiios 
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Uianium m ores, the most important ot which aie pitchblende 
and cainotite is mvanablv associated with ladiuni Uianium 
metal may he piepaied by seveial methods, such is i educ- 
tion of uianium cliloiide UOI4 with sodium 01 potassium, 

I eduction of UhOs 'vith ohaicoal 01 coke m an electiio fui- 
naoe, leduction of uianium di- and tn-oxide (UO2 and UO3) 
by means of aluminium metal or by electrolysis of fused 
sodium -uranium cliloiide in an atmospheie of hydiogen 
Oommeicial manufactuie of uianium is comparatively of 
lecent ougin Due to uianium metal being a by-product m 
the extinction of radium fiom oies and paitly due to the 
great improvements in the thcimite piocess of metal raanu 
factuie metallic uianium is noAV easily available, and paiticu- 
larly in view of the fact that it is a ladioactive element, the 
present investigation was undei taken Puie uianium is 
white, but the metal frequently has a yellow coloui due to 
the presence of sodium nitride The metal piepaied by 
electiolysis is deposited as small shining crystals Othei 
methods of preparation gives either a black powder or a 
white compact mass Uianium metal used in the piesent in- 
vestigation was m the foim of black dust and was evidently 
not very pure 

Uranium has not given very encoui aging results in 
Ullmann’s reaction but has proved highly satisfactory in 
Piiedel-Ciaft’s, Reformatsky’s and Zinoke’s reaction The 
action of benzylchloiide on benzene anisol, phenetol, and 
hydroqmnone dimethyl ethei m presence of uranium has been 
successfully tiled and the products insolated in good yield 
Attempts have been made to isolate and studj the higher 
products foimed in these reactions, foi instance, m the case 
of benzene and benzylchloiide besides pure diphenylmethane 
isolated in 40 ^ yield, sym -triphenyl ethane, 


CeH, 

CHa 


CH CeH 

1 

CeH, 
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and 0 -and p-dibenzyl benzenes, and a tiaceof sulphur-yellow 
hydiocaibon m p 71° have been isolated 0- and p dibenzyl 
benzenes were almost simultaneously prepared for the fiist 
time by Zmcke (Bei , 1873, 6, 119) and Baeyei {ibid , p 220) 
the foimer of whom obtained them b> the action of zinc on 
amixtuie of benzene and benzyl chloride and the lattei by 
the condensation of methylal and benzene by means of sul- 
phuric acid Zincke’s latei worlc(Ber , 1876, 9, 31) led to 
their complete identification and of then oxidation products, 
the dibenzoyl benzenes RadziewanowaLi’s sunnise (Ber , 
1894, 27, 3237) that the dibenzyl benzenes are foimed, not 
by the direct action of benzylchloiide on benzene, but at the 
expense of diphenyl methane is coiiectas the yield of diben- 
zyl benzenes can be substantially improved only by replacing 
diphenylmethane for benzene in the Fiiedel Craft’s reaction 
with benzyl chloiide oi by substantially decreasing the 
proportion of benzene to benzyl chloride The action of 
benzyl chloride on benzene in presence of lion pyiites has 
been carefully studied by Smythe (T , 1922, 1276) and the 
various products isolated and characterised 

Uranium is, however, distinctly more basic in its ten- 
dencies than any other membei of the 6th group of Peiiodic 
Table Metallic chromium (J Indian Ghem Soc ^ 1928, 
B, 103), molybdenum and tungsten (unpublished lesults) all 
have been tried in oiganic synthesis in our laboratory The 
successful results with chiomium have been obtained with 
organic chlorine compounds in which the chloiine atoms are 
rather loosely attached in the molecule and aie very leactive 
Chromium, molybdenum, tungsten all the three cannot be 
used eithei in Reformatsky oi Ungnard’s reaction evidently 
on account of their much less basic character In Ullmann’s 
reaction, requiring increased electiopositive nature on the 
part of the metal used for removal of the halogen atoms 
chromium, molybdenum and tungsten all fail, while uianium 
18 only feebly reactive 
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Details ot the successful expeninents aie given m the 
experimental pait, while those ot the unsuccessful attempts 
are omitted 


Unsuccesstul Attempts 


Types of Beat tion 

Keaotantfe 

Bipected Pioduot 

1 Ullmann’s 

Oaibon tetri-ohloiide 

Hexaohloroethane 

2 Pried el-Uralt 

Ohloiotoim ind Ben/enc 

Tiiphenyl methane 

3 

Girbon letiaohlonde 
ind benzene 

Tnphenyl ohloio- 
m ethane 

4 

lodobenzene and aniline 

Diphenyl amine 

1 Gugnaid’s 

Uranium and hromn- 
benzene 



EXPERIMENTAL 

Priedel and Craft's Reaction with Uranium 
Powder 

1 Dfphenyl ft om hmz^ne and bromo-benzene — Benzene 
(12 g J, bromo-benzene (H 59) and uianium dust (4 g ) were 
refluxed for 18 hours when a very feeble leaction took place 
The yield of diphenyl isolated on fractionation was only 
0 19 g m p 68° 

2 Diphenyl ft om chlot obenzene and benzene — Reaction 
was earned on as above Yield of diphenyl from 4 g of 
uranium, 12 g of chlorobenzene, lb g of benzene was only 

0 2 g 

3 Diphenyl ft om wdobenzene and benzene — Reaction 
was earned on as above Yield of diphenyl fiom 12 g of 
wdobenzene, 18 g of benzene and 4 g of uianium was only 
0 25 g 
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4 T) iphenylmetkane fi oni benzoyl Monde and benzene — 
Benzene (SO g ), benzoyl chlonde (12 g ) and uianium dust 
(4 g) ■s\eie refluxed togetbei on a watei-bath foi 8 hours 
The daik violet pioduct was filteied from the metal and 
fractionated to lemove benzene and unchanged ben/al 
chloride The solid residue left m the flask ciystalhsed 
from alcohol in needles, vn p 92° and was identihed as 
ti iphenylmethane, yield 0 9 g 

5 TitpJiemjl Moi omethane and dichloi odiphenylme- 
thane ftom benzoti ichloi ide and benzene — Benzotrichlonde 
(15 g ), benzene (50 g ) and uianiuiii dust (S g ) weie heated 
man oil-bath at 115 — 128° C when aftei half an houi’s heat 
mg a faiily vigorous leaction took place Aftei heating foi 
8 hours to complete the reaction, the deep pink mixture was 
filteied, benzene lemoved by heating on the water-bath and 
then fiaetionated at S5 mm and the fiaction boiling at 
198 — 203° and redistilled at 200 — 202° was identified as 
dichlorodiphenylmethane (yield 4 2 g) and the lesidue m 
the flask was crystallised fiom oaibondisulphide and melted 
at 110 — 115° and was identified as tiiphenyl chloiomethane, 
yield 1 2 g 

6 Acetophenone from acetyl chlot ide and benzene — 
Benzene (18 g ) acetyl chloride (12 g) and uianmm dust 
(3g)weie lefluxed m a watei-bath foi 6 hours when a 
model ately vigorous leaction took place The pioduct was 
tieated with ice-cold hydrochloric acid and the resulting 
yellow oil extiACted with benzene, washed lepeatedK with 
watei, dried with anhydrous calcium chloride and fraction- 
ated, the fiaction at 185 — 210° (ledistilled at 198 200 ) 
was collected and identified as acetophenone, yield 

12g (6-!^) 

7 JBenzophenone fi om benzoyl chlonde and benzene-— 
mixture of benzoyl chlonde (11 g), benzene (15 g ) and 
uranium dust (3 5 g ) was heated on the sand-bath uudei 
leflux, till the evolution of hydiogen chloride bad ceased 
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(B hours) The mixture was then tieated with ice-cold 
dilute hydiocblonc acid and the benzene layer separated 
It was washed withstiong caustu -soda solution lepeatedly 
and then with wntei, diied and tiactionated at oidinaiy 
piessuie The pale yellow oil distilling at 295 — 310° solidi- 
fied on keeping toi some boms and aftei ciystalhzation fioin 
alcohol melted at 46° and was identified as hpuzo'phenone, 
yield 2 3 g 

Ullmann’s Reaction with Uranium Powder 

1 JDiphenyl f)om hoviohcmeiip — Broinobcnzene(lOg) 
and uianium (8 g ) weie lefluxed at 170 — 180° foi 20 houis 
The pioduct was filteied andfiactionated w^hen aftei lemoval 
of hroniobenzene at 155 — 164° a very snnil amount of liquid 
distilled above 245° and solidified in the test tube used as a 
receiver Aftei ciystalhzation from a little alcohol it melted 
at 67° 0 and was identified as diphenyl, yield 3 g 

2 Diphenyl fiom chloi oibenzene — Chloiobenzene (lOg ) 
and uranium (7 g) were lefluxed at 150 — 160° for 20 hours 
and the product isolated as in the pi eceding case Yield of 
diphenyl was 2 g 

3 Diphenyl fi om lodohenzene — ^lodobenzene (10 g ) 
and uianium (6 g ) were refluxed at 170 — 190° foi 20 hours 
and the pioduct isolated as in the pieceding cases Yield of 
diphenyl was 4 g 

4 Diethyl succinate fioni ethyl hromo-acetate — A mix- 
ture of ethyl hi omo-acetate (lOg ), ethyl acetate (10 g ) and 
uianium powdei (3 g ) wmsiefluxed at 110— 120° for 15 hours 
and the pioduct filtered, washed, dried and fiactionated 
The fi action at 200 — 220° (ledistilled at 216 — 218°) wms 
identified as diethyl succinate, yield 1 4 g 

6 Adipic acid fiom s-iodopi opionu acid *' — "When 
B-iodopropionic acid (10 g ) was heated with uranium (7 g ) 
first at 100° foi 2 hours and then at 160 — 165° foi 8 houis 
a little iodine was liberated The product was extracted 
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with hot watei, hltered, and the filtiate on concentration 
gave adipio acid ciystals m p 148°, yield I 2 g 

b Diphenyl etJiet ftompJienol and homobenzene ~ A 
inixtme of piiie anhydrous phenol (lOg), bi ornobenzene 
(17 g), uranium dust (d g) and freshly-heated anbvdious 
potassium carbonate ( 8 g) wts leflnxed at 180—200° for 
12 houis The filtered pi oduct Wrxs steam distilled and the 
distillate extracted with ethei The ethei extract xvas 
Abashed with dilute caustic soda and then with water, diied 
ovei calcium cbloiide and fiactionated The fraction at 
240 — 260° (redistilled at 258 — 254°) was identified as 
diphenyl ethei , yield 2 9 g 

7 Succinic acid from hodium ohloraeetate and anhxj 
dious hodmm acetate — A mixtuie of sodium acetate (12 g ), 
anhydious sodium acetate (8g) aod uianium (3 g ) when 
heated at 110-120° for 1 houi gave a very vigoious leaction 
The product was extracted with watei and ammonia added in 
slight excess to precipitate uranium hjdroxide, if any The 
boiled and neutral filtrate was treated m the cold with neutral 
ferric chloride when ferric succinate was precipitated This 
was filtered, washed with water thoroughly and decomposed 
by hydrogen sulphide The filtrate fiom lead sulphide was 
evaporated to dryness on water-bath and extracted with 
ether The ethereal extract on complete evaporation gave 
1 5 g of crystalline succinic acid m p 185° 


Zmcke’s Reaction with Uranium Powder 

1 Diphenyl methane and its highei homologues from 
henzylchlonde and benzene — A mixture of benzylchloiide 
(30 g.), benzene (80 g ) dried over sodium and uianium dust 
(4 g ) was slowly heated in an oil-bath up to 80° when a veiy 
vigoious reaction took place and torients of hydiogen 
chloride were evolved * After the fiist vigorous reaction had 
subsided, the mixture was heated at 100 — 110° for 4 houis 
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The pink mixture was filtered from the metal and washed 
first with caustic soda and then with water Aftei deliYdrat- 
ing over anhydious calcium cliloiide excess of benzene was 
removed on the water-bath and then fiactionated first at 
ordinary pressuxe The fiaction between 250—- 280° was 
redistilled tin ice and finally the poition distilling at 258—261° 
was collected and identified as diphenyl methane It was a 
non-fluoiescent colourless liquid having an oiange-hke smell 
and solidified on keeping m ice in thin radiating needles, 
melting at 26° (melting point of pme diphenylmethane is 26 5 
in literatuie and 28° by J A Smythe (T , 1922, 121, 127b) 
and gave on oxidation with alkaline peimanganate ben/o- 
phenone m p 47°C (Pound 0 = 92 84, H = 7 19 per cent 
Cis Hi 2 lequues 0 = 92 85, H = 7 14 per cent ) 

The thick residual oil in the distilling flask was then 
fractionated under reduced piessuie (14 mm) to avoid 
decomposition and the fiiet fiaction distilling fiom 210 — 260° 
and the second fiom 260 — 360° weie collected and then there 
was left a highly colouied and exceedingly viscous liquid 
which set to a hard, gun-like mass on cooling but softened 
and fused again on gentle warming The first fiaction bad a 
violet fluorescence and on keeping ovei night becamo semi- 
solid due to the sepaiation of consideiable quantity of white 
crystallme mass which aftoi leinoval of the oily poition by 
spreading on porous plate melted at 50— 70° By lepeated 
crystallisation fiom alcohol, acetone, and benzene in succes- 
sion it was separated into two constituents, one consisting 
of the more soluble fraction melting at 81 — 84°C and the 
othei melting at 53 — 54° That melting at 53 — 54° boiled at 
396—400° at ordinal V pressuie and was identified as sym 
tnfhenylethme, C = 92 75, H = 7 12, Cgo His re- 

quires 0 = 93 02, H = 6 98 per cent) and that melting at 
81 — 84° was found to be ^.mixture of ottho and para dibenzyl 
heneenes and as the quantity of the mixtuie was only 4 9 g 
the complete separation of the two isomers was not possible. 
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A small amount of sulpku) -yellow hydiocarhon which on 
recrystalhsation fiom alcohol melted at 71° was also obtained 
(see loc cit T , 1922, 121, 1278 ) Yield of diphenylmethane 
was 18 4 g (i e , 40% of the theoretical), Sym tapbenyletbane 
(3 g ) and dibenzyl benzene (4 9 g ) and that of yellow 
hydiocaibon (1 g), about 5 gm of deep bi own viscous 
residue being left in the distilling flask The oils which 
accompany the crystalline hydrocaibons and were lemoved 
partly by spieading the product from original distillation 
fractions and partly separated out in the process of ciystalh- 
sation fiom alcoholic solutions, resisted all attempts at 
crystallisation and weighed 3 gms 

Phenetolyl phenylmethane from phenetol and 
benzylchloride 

A mixture of phenetol (20 4 g ), benzyl chloride (18 0 g.) 
and uranium dust (3 5 g ) was gradually heated in an oil- 
bath A very vigorous reaction commenced at 70° and was 
completed by heating for 2 hours at 130° after the hist vigor- 
ous reaction had subsided. The pmk pioduct having an 
intense violet fluoiescence was extracted with benzene, 
filtered, and the filtrate washed with caustic soda and 
water The alkaline washings gave nothing on acidifi- 
cation and extraction with ethei , showing that no deme- 
thylation had taken place during the course of the 
reaction as in the reactions with alkyl ethers of phenolic 
compounds in presence of anhydrous AIOI 3 The well- 
washed benzene layer was dried over calcium chloride and 
fractionally distilled, the fractions above 300° being collected 
(I) 305—315°, (II) 315—345°, (III) 345—370° temperature 
lose very quickly, (IV) a deep-red liquid was left in the 
distilling flask (5 gms ) The fiactions (1) and (II) were 
combined and redistilled, the fraction distilling at 330 — 345 
(redistilled at 338 — 341°) was identified as p-ethoxy-difhenyl- 
methane (yield 24 2 g , * e , 80% of the theoretical) , (Found 
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0 = 84 64, H = 7 64, (Ji , R g 0 leqmree 0 = 84 92, H = 

7 55^ ) The le'iulue left in the flask was an exceeding 
thick liquid and nothing <lefinite and ei jstrvlliiie could be 
obtained fioin it 

Anisoyi phenylmethane from anisol and 
benzylchlonde 

A mixtuie ot amsol (22 g), benzylchlonde (21 g ), and 
uranium dust (3 g ) was giaduallj heated in an oil-bath 
up to 70° when a very vigoious leaotion took place and after 
it had subsided the mixtuie w^as heated at 120 — 130° foi 
3 hours The pmk leaction product having an intense 
violet fluoiescence was extiacted with hot benzene and 
filteied and the hltiate tieated first with 6% caustic soda 
and then with watei d’he ilkaluie washing gave nothing 
after acidification and extraction with ethei The well- 
washed benzene layei was sepaiated, diied ovei oalciun’i 
chloride and tiaotionated at ordmaij piesauie, the 
fractions distilling above 290° collected (1) 290—315°, 
(II) 315—370°, (111) 370-380° 

Fiaotion (1) (redistilled at 303 — 305°) was identified to 
be amsoyl fhenylmetham, i e , p-metkoxy diphenylm&tham 
(yield 17 4g , i e ,h2Q%){cf Ronme, J 0 S., Vol 41, 1882, 
32, 227) (Found 0=84 41, H = 7 12, Ci 4 Hi* 0 leqmres 
C = 84 84^, H = 7 07%^) and the fraction distilling at 
370 — 380° was ledistilled when most of distilled at 376 — 882° 
and was a very thick liquid with very intense greenish 
blue fluorescence (Found 0 = 862, H = 7 12, CsiHjiO 
requires 0 = 87 5, H=7 10*) It must he dihenzylamsol 
(yield 6 9 g ) 

Reformatski’s Reaction with Uranium Powder 

A mixture of acetophenone (12 g ) dried over metallic 
sodium, bromacetic estei (17 g ), utanium dust (35 g ) and 
dry benzene (70 c.o) dried over sodium was gently warmed 
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on the bath water when a teeble reaction took place After 
addition ot a ciystal of iodine the mixture m as lefluxed in 
an oil-bath at 120 — ISO” foi 10 hours, by then the metal 
had become a pasty mass After cooling’, ice-cold dilute 
hydiochloric acid was added to decompose the complex 
compound, the benzene layer separated, washed with dilute 
caustic soda and with watei, dried over calcium chloride, 
and then fractionally distilled undei highly reduced 
pressure The fiactionat 112 — ldO°l( redistilled at 118 — 121°) 
was identified as P-phenyl-methyl-hydroxy-piopiomc ester 
(yield 2 4 g ) 




A YELLOW COLOURING MATTER FROM THE 
WOOD OF ADINA CORDIFOLIA, HOOK 


BT 

JAQRAJ BBHARl LAL AND SIKHIBHUvSHAN DUTT 
Ghetmoal Laiot atory, Allahahad University 

Adina Co)dtfoha (Hook.) which is known as Keli- 
kadam in Bengali and Haldu in Hindustani, is a large 
deciduous tree which is found to be faiily well distnbuted 
throughout the whole of Hoi them India as well as Bengal, 
Assam and Buima In most of the forests it grows 
profusely and veiy often it is planted as a road-side or 
avenue tree The wood is very even-grained, moderately 
hard, lemon-yellow in colour when freshly cut but turning 
yellowish giey on exposuie and weighs 45 pounds per cubic 
foot It is suitable for furnituie making and in Northern 
India combs are made out of this wood as well as toys and 
diums Tlie colouring matter of this wood is very easily 
removed by extraction with boiling watei oi oiganic solvents 
and as no woik seems to have been done before on this 
subject, so the pi esent investigation was undei taken with a 
view to isolation of the colouiing matter in a pure state 
and elucidation of its constitution The leaults of examina- 
tion have been lecorded in the experimental pait of the 
paper 


EXPERIMENTAL 

A big log of the authentic specimen of the wood was 
procured fiom Messrs BhupatLal and Sons, Wood Merchants, 
Allahabad, and was conveited into shavings For exhaustive 
extraction with different solvents, the coarsely powdered 
shavings were taken in 20 giam lota in a Soxhlet s extractor, 
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and after filtiation, the solvent was evapoiated tn each 
ease and the residue brought to a constant weight by heating 
in a steam oven The following lesulls weie obtained 

Aqueous evUact — (5 18%) The extiact was biight 
yellow at first, but during the course of heating in the steam 
oven, it giadually became brown Microscopic examination 
revealed the presence of colourless civstals of calcium 
oxalate and the substance ga\e stiong reactions of tannins 
and sugais No essential or fixed oil could be detected 

Ohio) of 01 III erh act - {02% ) The substance was a 
pale yellow wax 

Petr oleum ethey extiact — ( 03% ) This was piactically 
identical with the chloiofoim extiact 

Acetone extiact — (3 67% ) It was a light yellow semi 
solid substance with colouiless ciystals of calcium oxalate 
disseminated throughout the entiie mass In general pro- 
perties it was quite similar to the alcoholic extract 

Alcoholic extract — (6 88%) It is an oiange-yellow 
semi-solid mass with a characteristic smell of the wood and a 
slight astringent taste It gives a green coloration with 
neutral alcoholic ferric chloride, a pale yellow precipitate with 
alcoholic lead acetate and an intense yellow ooloiation with 
concentrated sulphuric acid Caustic alkalies yield a yellowish 
brown coloiation which darkens on exposuie to the aii 
The substance reduces Fehling’s solution and ammoniacal 
silver nitiate and gives negative teats with alkaloid reagents 
Calcium oxalate is present in the substance in faiily large 
quantities and can be easily isolated 

Isolation of admin — One kilo of small shavings of the 
wood was repeatedly extracted wntb 95% alcohol in a 5 litre 
exti action flask until the extract was practically colouiless 
The combined orange-yellow extracts were distilled at the 
oidinary pressure until piactically the whole of solvent had 
distilled ovei and the residue began to froth vigoiously It 
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was then allowed to stand for a week at the end of Mdiich 
laige amount of crystalline matter separated out in the form 
of yellow nodules This was filteied off washed with small 
quantities of alcohol and dried in the steam oven The 
substance was then freed from waxy impiinties by extraction 
with hot benzene and the puiified material thus obtained 
was lecrystallised several times fiom hot alcohol The puie 
substance crystallises from alcohol in long, fine, glistening 
needles with a golden yellow colour and from glacial acetic 
acid in small bright yellow pnsms This substance on slov 
and careful ciystallization is obtained from alcohol in the 
form of glistening needles often as long as one cm The 
substance on heating darkens m colour at lh5 — 196° 
becoming orange-ied, shrinks at 200° and above that 
temperatuie giadually darkens and decomposes without 
melting The substance is practically insoluble in cold 
and only slightly soluble in boiling water, and undergoes 
decomposition on protracted boiling It is insoluble m 
chloroform, carbon tetrachloride, benzene, ether, petroleum 
ether and carbon disulphide It is slightly soluble in cold 
and moderately soluble in hot alcohol, acetone and glacial 
acetic acid It dissolves readily in solutions of alkali 
hydroxides but less readily in alkali carbonates and bicarbo- 
nates, forming light yellow solutions, from which the colouring 
matter is repieoipitated unchanged on acidification The'^sub- 
stance although neutral m reaction, dissolves m concentrated 
mineral acids like hydrochloric, hydrobromic, hydioiodic, 
nitric and sulphuric acids, forming bright yellow solutions, 
the colours of which are much mote intense than that of 
the corresponding concentration of the oolouimg matter in 
alcoholic solution Alcoholic solution of the substance gives 
no precipitate or coloration with alcoholic feme chloride, lead 
acetate, calcium chloiide, or silver nitrate The substance 
does not reduce Fehlmg’s solution either before oi after 
boiling with concentrated hydrochloric acid, thereby showing 
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reference to its piopeities as a colouring mattei and 
the geneiic name of the plant fiom which it has been 
isolated 

HemethylatioH of AdinDk — A caiefully weighed amount 
of admin diied at 120° was heated with fleshly distilled 
hydriodic and (S G 1*72) in accordance with the method 
of Zeisel foi the estimation of mcthoxy groups The 
precipitated silver iodide was filtered ofif, washed with 
dilute nitric acid, dried at 120° and weighed (Found 
— OCH3 = 10 1, 9 9%, Ci5 HijOe — OCH3 requires 
-OCHs 9 74%) 

Noy admin collective pioduct from the action 
of hydriodic acid, which was evidently piesent in the 
form of an oxonium salt, was poured into sodium hydrogen 
sulphite solution, the yellow piecipitate collected It 
crystallizes from boiling glacial acetic acid m the form 
of yellow needles which shrink at 213-214° and decompose 
above 232° without melting It is practically insoluble 
in cold 01 hot water, alcohol, acetone, benzene, ether, 
chloroform and petroleum ethei, and is fairly soluble m 
hot acetic acid Alcoholic feiric chloride gives a dirty 
greenish grey colour with the alcoholic solution of the 
substance and alcoholic lead acetate throws down a pale 
yellow piecipitate Noradinin has not yet been obtained 
in sufficient quantity for combustion 

Adimn Hydi oh omide — 5 gram of admin dried at 120° 
was treated with the minimum quantity of concentrated 
hydiobromic acid (SGI 78), sufficient to dissolve it 
The substance dissolved immediately forinmg an intense 
yellow solution and the clock glass containing it was kept 
in a vacuum desiccator containing granulated solid caustic 
potash for a number of days The product when completely 
dry was washed with dry ether and finally diied in the 
vacuum desiccatoi The hydrobroimde was thus obtained 
in the foim of bright orange-yellow needles which shrink 
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at 159-160° and decomposed above 200° without melting 
(Found Br22 6 ^,C,oHj 4 07 H Brieqmies Hi =20 05^^ ) 

Amtnomum bait of admin — Tins was obtained by 
dissolving 5 giaiii of idinin in the suiaikst quantity of 
puie concentrated aimnonia and illowing tin solution to 
evapoiate at the oidinaiy teinpeiatuie in idesncatoi ovei 
concentiated snJphuiic acid foi seveial da\s The salt 
was obtained as oiange-yellow ciusts which shimk at 
104-105°, completely melt at 130°, solidity and igam melt 
at 202-203° with fiothing On exposuie to an it giadually 
loses ammonia ind becomes conveited into i mixture ot 
admin and the ammonmin salt of vaiying tom position The 
substance could not be obtained in a stati of suthcient puIll^ 
for analysis 

Ahso> ptum siyedt a of adnun — A one pei (iiit solution 
of adiniu in alcohol on spectiogiaphic eMiiiination yab 
found to have a well-dehned ibsoiptiou b.md between 
wave length 4250 to 4650, with the head ot the band oi 
absorption maxima at wave length 4590 A U Fuithei 
work on the subject is alieady in piogiess 

One of us (J B L ) wishes to expiess his indebtedness 
to the Kanta Prasad Keseaich Tiust of the Allahabad 
University for a scholaislnp -which enabled him to umleitalve 
tins investigation 



CHEMICAL EXAMINATION OF GLYCOSMJS 
I FNTAPHYLLA AND THE CONSTITUTION 
AND SYNTHESIS OF ITS ACTIVE 
PRINCIPLE 

MKHIHHUSHW DUri 
ChcDiuiil I nhnititojy^ Alhihnhad Uniier'^iiy 

Pniln]>lnillii oi hnnonin Poitapin/llii ih i 
loumion loul ^ulo ^liiuT l(tuii(l ovcmwv lu-u* in eaHti'ni iScn- 
pal Its Smskiit ('(lun.ilonts iit* md ciml in 

Bent? ill it 1*^ < ‘'uiiiionh Uiiowii is As/ts/'oia oi Mutlhila Its 
stems aro liU};(?H usimI as tootli-liiusli iii e istein Bengal on 
account ot thou hbious nituie and slightly astiingent bittei 
taste Its constant use not onlj makes the teeth clean but 
also prolongs then dunlnlilY In ^veil-known books on 
Indian medicinal plants like The Jiidian Medicinal Plants 
by Kirtikai and Basu oi I'/ic Pkanmuoqiaiihua Indira 
by Dyniook, the planl is not iiientionod along with othei 
inodipinal plants ut India piohahh on ai count of tho het 
that the plant IS practK ilh loiulised in the eastern pait of 
Dongal, hut Home ol its nuuluuml piopeities aie well known 
oven to ilhteiati' women ol that tountij The bittoi juice 
of the letiveH ot this plant is vcm> widolj used h> them foi 
fevei, livei (omplamts and intestinal wouiis, partieulaily in 
the case of childien Oceiisionalh the stem and the root 
of this plant me used on ulceis with good lesults The 
leaves of this plant aie good antidotes toi eczema and othei 
skin diseases Its leaves nude into a paste with a bit of 
ginger aie applied over the iffcoted pait of the skin, and 
sometimes the paste ot tho leaves alone is applied ovei the 
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navel foi worms and foi disordeis of the bowels The 
diffeient Sanskiit names of the plant as also some of its 
inipoitant medicinal piopeities as given in the famous 
Kaviraji hook compiled by Madan Pala aie as tollows 





which means that the plant known as and also 

18 an antidote for wind, cough, rheumatism, worms, anemia, 

fevei and jaundice 

On account of the fact that the plant has not been 
described yet in any impoitant book on Indian plants, a 
shoit descnption of it has been thought to be appiopiiate 
and IS given below 


DESCRIPTION OF THE PLANT 

Plant — shrub Natural Order — ^Rutaceae Root — tap 

root 

Stem — woody, lounded Leaves — compound extipulatej 
imparipinnate 

Leaflets alternate, generally 5 m numbei, venation pin* 
nately reticulated Margin finely serrated, apex acute, shape 
elliptical, surface smooth on both sides, upper side deep 
green in coloui, under side somewhat lightei Inflorescence — 
both axillaiy and teiminal pubescent panicle Flower— small 
white with pubescent bracteoles, bisexual, regulai, complete 
Calyx — polysepalous, sepals five, mteiion, bioad at the base 
but pointed at the apex, haiiy Coiolla — polypetallous, petals 
five, hypogynous, white and gland dotted, imbiecated m bud 
Andicecium — stamens fiee, inserted lound the disk, hypogyn- 
ous, filaments stout at the middle, another with an apical 
gland Gyncecium — syncarpous, supeiioi , covered with glands 
Ovaiy — five-celled with one ovule m each cell, style short. 
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stigma Simple Fiuit — a fleshy beiry, coloui i eddish when 
npe, fleshy mesocaip sweet to taste, only one seed is found 
to develop Habitat — spaisely thiougbout tropical and sub- 
tropical Himalaya, Uppei Assam, Tiavancoie, Malay Archi- 
pelago, China, Philippine Island, Poineo, Austialia and 
abundantly throughout Eastein Bengal 

On account of tbe great impoitance of the plant from the 
point of view of Indian medicine and particulaily because 
no woik has been done on it up to this time, the piesent 
investigation was undei taken with a vieiv to subject the plant 
to a systematic chemical examination As the lesult of 
that investigation it has now been found that the active 
piinciple “ glycostnin” is piesent throughout tbe entiie 
plant in tiaces only, its gieatest concentration being found 
in the new leaves and buds to the extent of 1 %^ while in 
mature leaves and soft stems, the pei rentage vanes fioni 
08 to \% Along with glycosmin the active pimciple, a 
tannin, a phlohaphene, tiacea of sahcin, and about 2 1 ^ of 
sugars (both reducing and non-ieducing) have been found 
to be piesent in the leaves 

Glycosmin on fuither examination was found to decom- 
pose very easily into veratiic acid and salicyl-aldehyde on 
treatment with and peimanganate, and this togethei with 
the fact that it gave all the leactions of a gluooside led the 
piesent author to sui mise that probably the substance was 
a veratioyl denvative of sahcm, which was found to be 
quite correct, since on boiling it with satin ated baryta, it 
was lesolved into saliein and veiatiic acid This was 
furthei confirmed by the synthesis of the substance by the 
action ofveiatioyl chloiide on sahcm in pyridin solution 
The veiatioyl-salicin thus obtained was identical in all 
lespects with glycosmin, and the mixed melting point was 
also tbe same as that of eithei of the substances taken sepa- 
rately Glycosmin theiefore is quite analogous to populin 
isolated fi cm poplai buds and which is the benzoyl derivative 
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of salicm AUhouf?h poplar (N 0 Sahcace®) belongs 

to quite a different natural older of plants than Gllyeosuns 
Pentapliylla, yet it is quite inteiesting to set that the buds 
and leaves of both contain quite analogous pioducts Another 
very inteiesting case of such smiilai pioducts occiiiring in 
natuie is afforded b\ the well-known aconite plant Thus 
of the two types of aconite growing in Nepal, Aconituin 
Napellus contains aconitine which is the icetyl-benzoyl 
derivative ot aconine, wdieieas Aconitum Spicatuni contains 
bikhaconitine, which is acetyl-veiatroyl deiivative of acomne 


EXPERIMENTAL 

Isolation of Olycosmin — Buds and young leaves of the 
plant weie collected fioni the Mymensingh distiiot of Eastern 
Bengal duiing July, and carefully diied m the shade Some 
complete plants were also collected foi systematic examina- 
tion For the extraction of glycosmin, the leaves and buds 
were further diied at 80 C for a period of five hours Two 
kilos of dried and coarsely powdered buds and young leaves 
were then repeatedly extiacted with boiling benzene in a 
large extraction flask until the chlorophyll and wax weie 
completely removed The lesidue was then exhaustively 
extracted with alcohol and from the extract the solvent was 
lemoved by distillation From the light biown syrup thus 
obtained a small amount of oily impurities weie removed by 
extraction with petroleum ether The syiup on subsequent 
standing foi about a week, deposited a quantity of crystalline 
matter which was lemoved by thinning the liquid with 
chloiofoim and faltering The substance thus obtained was 
crystallised from ehtyl acetate, alcohol, and 50% acetic acid 
in succession and finally once moie fiom absolute alcohol 
The substance crystallises fiom all these solvents m large 
colourless plates containing varying amounts of solvent of 
crystallisation On quickly cooling ooncentiated a solution 
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of the substance in various solvents, a tiansparent -jelly 
18 obtained Fiom all these the solvent of ciystallisation 
18 easily lemoied by fiist diying the substance in the 
air and then in the vacuum desiccatoi It melts at lt)9° 
(Found C = 58 4, H = 6 1 , C2.H2 (,Oj 0 lequires 0 = 58 66, 
H = 5 77^) The substance is only slightly soluble in 
water and can be crystallised fiom large quantities of this 
solvent in the same foim as fiom organic liquids 

Isolation of salicin — The mothei liquor after the isola- 
tion of glycosmin, was freed fioni chlorofoim and dissolved 
in alcohol Alcoholic lead acetate was then added until the 
duty \ellow precipitate no longei foimed The precipitate 
was filtered off and to the filtiate alcoholic lead subacetate 
was next added This caused the immediate precipitation 
of a bright yellow ciystalline precipitate which was also 
falteied off From the fiist lead precipitate on subsequent 
decomposition with hydiogen sulphide an impure tannin was 
obtained and fiom the second lead precipitate a phlobaphene 
melting between 156 — 172® was deiived m the same manner 
The alcoholic mother liquor after the removal of the lead 
lakes was fieed fiom lead by passing hydiogen sulphide, and 
aftei filtiation of the lead sulphide, the filtrate was concen- 
trated to a small volume and allowed to stand, when a 
further ciop of glycosmin crystallised out On adding 
watei to the mother liquor, a white precipitate was 
obtained which on ciystallisation from boiling water was 
obtained in glistening white flakes melting at 201° and 
was identified to be salicm The quantity obtained was 
e-vtremely small, being only about 02^ b> weight of the 
dry leaves 

Pi operhes of Gtyoosimn —Vnhle salicin which is very 
bitter, glycosmin has only a slightl-y bittei taste which 
becomes only apparent after keeping the substance on the 
tongue for some time Unlike salicin also in concentrated 
sulphuric acid it dissolves at first to a colourless solution 
8 10 
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which ^ladually assumes a brownish led coloui In stiong 
nitric acid it dissolves to a bright yellow colour The sub- 
stance does not reduce Fehling’s solution or Tollen’s leagent, 
but both these leagents aie rapidly leduced on hydiolysis 
On wanning the substance with a dilute solution of potassinin 
peinianganate acidified with sulphuiic acid, a stiong odoiii 
of salicyladehyde is evolved The substance is opticallv 
active, a 5^ alcoholic solution showing a laivoiotation of 

Lecompobition of glycosmm with hanum hydiate — 2g 
ol glycosmm were boiled undei leflux with 200 cc of a 
satuiated solution ot barium hydiate in watei toi two houis 
The substance giadually went into solution aud the cleai 
liquid on cooling deposited glistening white flakes melting at 
201° and which were identified to be salicin The inothei 
liquor on acidification with dilute hydiochlonc acid yielded 
a heavy white piecipitate which on crystallisation fioni 
aqueous alcohol was obtained in the tonii of glistening 
needles melting at 179° and was identified to be veratiic 
acid 

Synthesis of veratt oyhsalicin and its identification with 
glycosmm —25 g of veiatioyl chlonde weie giadually added 
to 20 g of sal icin dissolved in lOO c c of pyridine at the 
ordinary tempeiature Each addition produced a considei- 
able use of tempeiatuie and the mixture was cooled in cold 
watei before the next addition After all the veratioyl 
chloride had been added, the mixture was heated in the watei- 
bath foi about an houi and then poured into about 500 c c 
of cold water The lesulting white precipitate was filtered 
off, washed with veiy dilute sodium hydroxide (to remove 
any unchanged veratric acid and also salicin) and water and 
finally crystallised repeatedly from 90^ alcohol The 
substance was thus obtained in glistening colourless plates 
which on drying fiist m the an and finally m tlie vacuum 
desiccator melted at 169° and the melting point was not 
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lowered on admixture with glycosmm in vaiying propoitions 
It had all the properties of glycosmin and m fact both the 
aubstaucefe were absoluteh identical with one another 
(Found 0 = H = bO, CasHacOio lequires G=b8b, 
H = 57%) 

The Author wishes to express his indebtedness to Prof 
Hemendra Kuraai Rhattacharya, M A , Professoi of Botany, 
Ananda Mohon College, Mymensingh, for supplying him 
valuable infoiniation, both botanical and medicinal, with 
regard to the plant 




METALLIC TITANIUM IN ORGANIC SYNTHESIS 


BY 

VISHWA NATH SHARMA AND blKHlBHU&HAN DUTT 
Ghemioal Lahoratot y, Allahabad Umversity 
In continuation of tlie work on synthetic use of laiei 
metals published fi ora this laboiatoiv (Ray and Dutt, Jow 
Ind Ghent Soc , ld28, V, 103, Chalciabaity and DuU, Ibid , 
1928, V, 517, Lai and Dutt, Ibid, 1932, IX, 565, Gamd 
and Dutt, Allahabad Univemty Studies, 1933, 291 , Lai and 
Dutt, Jow Ind Chem Soc , 1935, XI, — ■) the metal titanium 
has now been usedfoi the fiist time in oiganie synthesis, since 
it IS now commeicialiy available The piesent investigation 
embodies the results of suoceaslul experiments with the metal 
while the record of unsuccessful attempts has been avoided 
Foi the sake of abbreviation 

As the result of the above investigation it has been 
found that metallic titanium plays a puiely catalytic paitin 
the Zinoke’s and Fiiedel and Ciaft’s reactions that have been 
sarned out with the metal, since the yields of the reaction 
products weie found to be independent of the amount of 
metal used in the reactions Also a veiy small amount of the 
metal was lequired to start the leaction in most of the leac- 
tions Zmcke’s reaction gave the most satisfactory result with 
metallic titanium and the yields obtained in this case were 
consequently the highest Ullmann’s reaction with metallic 
titanium was far less satisfactory, and also as in the case of 
metallic chi omium (Ohakrabarty and Dutt, loc c%t ) Titanium 
also leacted only in those cases where the halogen atom was 
loosely attached to the organic molecule Titanium as a 
neutial reducing agent, was also not much of a success In 
comparison with the othei metals that have been worked up 
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m this UboiAtoiy, it lus been tound thit titanium is only 
slightly more leactive than chiomium, but fa i less iea(tive 
than aluminum, thorium oi reiium 


EXPERIMENTAL 

Zmcke’s teachons with metallic titanium 

Uiion of hen^til-ohloi ido on hcnstne — A mi'ctuie ot (in 
beuiiene (50 g ), ben/yl-chloiide (24 g ) and titanium (4 5 g ) 
was ieflux:ed on the watei-batli foi 10 horns The leaotion 
began dttei ii houis and copious lijdiogen chloiide was 
evolved duiing the rest of the period The hlteied producf 
ivas fi<)ctionated at tlu oidinaiy and also leduced pleasure 
and thiee f I actions, viz , (a) at 200 — 270°/755nim , (6) at 200 
—250750mm , and (c) at 250 — 3607 lOtnin Fraction (as), i e- 
distilled at 258 — 262° on keeping in a refiigeratoi, solidified 
to a mass of radiating needles melting at 25-26° and was 
identified to be diphenylmethnne (Yield 9 8 g ) 

Fraction (ft) on standing foi a few days in the lefii- 
geratoi, deposited a mass of ciystalline matter which on 
leciystallisation from acetic acid melted at 57° and was iden- 
tified to be sym-tiifhemileihane (Yield 4 2 g) The mother 
liquor fiom the above on dilution with alcohol and allowing 
to stand foi several days deposited anothei ciop of ciystals 
melting at 67-68° which weie identified to be o-dibenzyl- 
benzene (Yield 0 5 g ) The alcoholic mother liquoi ftom the 
above on evapoiation gave a viscid product from which 
nothing definite could be isolated 

Fiaction (c) was found to be a complex condensation 
product of indefinite constitution containing chlorine 

Action of benzyl-chlonde ov naphthalene — A mixture of 
benzyl-chloride (30 g ), naphthalene (42 g) and titanium 
powder (5 g ) was heated on the water-bath for 8 hours 
The product was extiacted with benzene, filtered and the 
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filtiate fiactionated at the oidinary piessuie Foni 
tiactions weie tollected, viz, (a) up to 2oO°, (h) 2o0-“-)20°, 
(c) 120 — 370° and (cl) above 370° 

Fiaction (a) was mainly ben/yl-ehloiide and tiaction(6) 
mainly naphthalene Fiaetion {<) was tieed tiom tiaces of 
naphthalene by steam distillation and again fiactionated, 
when the gieatei poition of it came ovei at 340 — 355°, and a 
small poition at 300— ]2U° Both these tractions solidified on 
standing and the small tiaction on leciystallisation fiom hot 
ikohol melted at 3h 40°, and was identified to be ^-benzijl- 
naphtJiakne d'he gieatei fi action was ci jstallised fiom 
mellul aliohol in ihombic pi ites melting at 57-58° and was 
identified to be a hp/izijJ-naphthaleiie Both these substances 
on tieatment with nitiic acid yielded the coiiesponding 
phonil naphthyl-ketone, the alpha compound melting at 72- 
73° and the beta compound at 79-80° The yield of a-benzyl- 
naphtlialene was 18 g and that of P-benzyl naphthalene 
was 10 g 

Action of benzyl-chlo) ide on diphenyl —A. ot 

benzyl-chloiide (18 g ), diphenyl (25 g ) and titanium powdei 
(5 g ) was lefluxed on the oil-bsth at 120 — 130° foi lOhouis 
The product was extneted with benzene filtered and the 
filtiate fiactionated at 10 mm Foui fi actions weie collected 
VIZ , (a) up to 100°, {b) 100—200°, (c) 200—250° and (d) 250- 
3b0° Fiaction (a) was mainly henzyl-chloiide and diphenyl 
Fraction (/;) was ledistilled and the distillate collected at 
150 — 200°/J0 min was mixed with tiaction (c) and distilled 
once again The tiaction collected at 174 — 180°/] 0 mm was 
a colourless oil which quickly solidified and on oiystallisation 
from acetic acid was obtained in long glistening white needles 
melting at 44-45° On oxidation with i bromic acid in 
glacial acetic acid, the substance was converted into tete- 
phthalio acid and this togethei with the fact that on analysis 
it was found to have a toimula OjaHn, confirmed the 
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substance to be p-bensyJ-diphenvl No other substance could 
be isolated fiom the mother liquors oi from the fi action (cZ), 
which remained as a non-ciystallisable syrup All the sub- 
stances isolated in couise of this evpeiiinent had veiy stiong 
floral odouis (Found 0 = 93 4, H=6 65, CjgHie 

lequires 0 = 93 44, H = 6 56^) The vield of p-benzyl- 
diphenyl was 12 4 grams 

Action of henzyl- Monde on quinol-dimethyl ether — A 
mixture of benzyl-chloride (15), quinol-dimethyl ethei (25) 
and titanium powder (4) was lefluxed at 130 — 140° for 8 
houis The product was treated with dilute caustic soda so 
as to dissoWe any diroethylated pioduct and then extiacted 
with benzene After evapoiation of the solvent, the product 
was fiactionated at the ordinary piessuie and lesolved into 
five fractions (a) below 200°, (6) 200—280°, (c) 280 — 320°, 
(d) 320—360° and (e) above 360° Fraction (a) was mainly 
moisture and benzyl-chloride, fiaction (b) was quinol-dimethyl 
ether, fraction (c) was a yellow oil changing to deep led on 
keeping, fiaction {d) was a red oil and fraction (a) was a 
daik red jelly Fraction (c) on standing for about two 
months gave out a small amount of a pale yellow ciystalline 
substance melting at 104-105° This product was not noticed 
by previous woikers and was piobably di-benzyl-quinol-dime 
thyl ethei, but this could not be confirmed on account of 
the pool yield Fiaction (d), redistilled at 350—360°, 
was found to be puie benzyl-quinol-dimethyl ether (Yield 
23 5 g) 

Action of beneyl-chlotide on anisol — This leaction was 
biought about in the same way as the one mentioned above 
The product on fiactionation above 290° yielded thiee fiac- 
tions, VIS , (a) at 290--315°, (J) at 315 — 345° and (c) at 345— 
380° Fiaction (a) ledistilled at 303 — 305° was a very large 
one and was identified to be amsoyl-phenyhnethane, i e , 
P methoxy-diphenyl-methane Fiaction {b) was a veiy small 
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OBe and could not be identified Fraction (c), redistilled at 
176 — 382°, was a pale yellow liquid with an intense greenish- 
blue fluoiescencc and was identified to be dibenzyl amsole 
(Found C = 86 1, H = 7 3, C 21 H 20 O leqmies C = 87 5, 
H = 7 1 %) Yield of the first piodiict was 68% and that of 
the second 12 % 

iction 0 / hmzyl-chloride on jjhenetol —This reaction was 
also earned on in a similai way to the above The pioduct 
was fiactionated and three fiactiona isolated, namely, (a) at 
305—315°, {b) at 315—345° and ( 0 ) at 345-360° Fractions 
{a) and (6) were mixed togethei and ledistilled at 330 — 346° 
and once again at 338—341°, when a pale yellow oil was 
obtained whuh was identified to h& p-ethoxy-diphenylmeihane 
Yield 76° % Fi action (c) was a yellowish led oil which on 
cooling became semi-solidand was ohdb\j dibenzi/l-phenetul, 
hut this could not be confiimod as the product could not be 
purified sufficiently for analysis 

AcUon of henzyl-chlonde on toluene — A mixture of 
benzyl-chloiide (25), toluene (40) and powdered titanium 
(4 8) was heated under leflux on an oil-bath The reaction 
was very vigoious at 70° and was completed on heating at 
110 — 120° for 10 houis The pioduct was fractionated as 
usual and four fractions weie isolated, viz , (ct) at 100 — 200°, 
{h) at 200—260°, (c) at 260—285° and (d) at 285—360° Frac- 
tion {a) was unchanged benzyl-chloride and toluene, fraction 
(6) was very small and was of indefinite composition, fiaction 

(c) redistilled at 279 — 290° and once again at 283 — 287° was 
a colourless oil identified to be p-benzyl-toluene and fiaction 

(d) redistilled at 260 — 270°/l0 mm was a colourless highly 
Huoiescent oil which appeared to be S 4-dibenzyl-toluene 
fiom its analysis (Found 0 92 4, H 7 6, Cai H 20 
requires C 92 8, H 7 2% Gf Webei andZincke, J, Abs , 
1875,1,168) Yield of the first product was 128 g and 
that of the second was 9 2 g 
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Action of henzyl-cMonde on phenol — A mixture oi l)enzyl 
chloride (15), phenol (20) and titanium (b) was giaduilh 
heated undei reflux on an oil-bath A violent reaction took 
place at 80° and HOI was rapidly evolved The reaction 
was completed by beating at 110 — 120° foi 8 hours Thi 
pioducton tiactionation at the oidmary pressuie yielded 
two mam fiactions, namely, («) at SIO — 330° and (b) at 
360 — 380° Fiaotion (a), redistilled at 115 — 25° and once 
again at 320—322°, was a colouiless iion-fluoiesoent oil with 
1 fine flowery smell, and giving no ooloui leaction with aque- 
ous 01 alcoholic feiric chloiide It solidified on standing in 
the refiigeiatoi foi neaily a month and then crystallised 
fiom alcohol in colourless glistening prisms melting 1183“ 
ind was identified to he p-benzyl-phenol Yield 10 0 g 
Fi action {1) was found to be insoluble in caustic alkalies and 
was appaiently free fiom phenolic groups It was m all 
probability, p-henzyl-phenol-benzyl eihet , but this could not 
be ascei tamed for want of authoritative data It boiled 
at 364 — 365° and was colourless oil with a strong floweiy 
odour Yield 12g (Found 0 = 87 J, H = 6 8 , CsoH, gO 
requiies 0 = 87 5, H = 6 5^ ) 

Action of ienzyl-ehlot ide on acenaphthene —This reac- 
tion which was also a veiy vigoious one was earned m a simi- 
lar way to the above The pi oduct was extracted with benzene 
and after evaporation of the solvent it was fractionated at a 
pressure of 10 mm Foui fractions weie collected, viz , (a) at 
1 50—200° a colourless oil, solidifying at once, (b) at 200 — 250" 
a trace of an oil partially solidifying, (c) at 250-300° a 
colourless oil and (d) at 300 — 360° a led oil Fi action (a) 
was only unchanged acenaphthene , fraction (c) ledistilled at 
360 270 partially solidified on treatment with twice its 
volume of alcohol and the separated crystals on recrystalhsa- 
tion tiom acetic acid melted at 49° and weie identified with 
benzyl-acenaphthene(C/ Dwonewaski and Leonhaid, / , 4&s , 
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J929, 1 , 5fa) The alcoholic inothei liquoi iiom the above 
on the slow evapoiation yielded anothei colourless ciystalhne 
substance which on three leciystallisation from acetic acid 
melted at 110— lll°andwas identified to be 5-henzyl-acenaph- 
thene It gave 5 benvyl-acenaphtheue-ciuinone on oxidation 
with chiomic acid in glacial acetic icid, melting at 16 1" 
Yield of the 5-benzyl-acenaphthene was 42 % 

Fnedel and Craft’s reactions with metallic titanium 

Benzophenone /‘ion/ hen zoyl-i Monde and benzene— k 
mixtuie of dry benzene (28), benzoyl-chlonde (20) and 
titanium powdei (4 2) was lefluxed on the water-bath for 
so houis The product was fiactionated at the oidinaiy 
pressuie and the fiaction boiling at 280 — S20° and redistilled 
at 305 — 315° was collected It solidified in the receiver and 
on crystallisation fiom alcohol melted at 47° and was identi- 
fied to be benzophenone Yield 4 2 g 

Acetophenone from acetyl-chloride and benzene — The 
leaction was carried on in a similar way to the above The 
yield from 22 g of benzene and lb grams of acetyl chloiidc 
was only 1 8 grams 

Tnphenyl-chlof omethane from henzo-trichlonde and 
benzene — 'A mixture of benzene (30), benzo-tnchlonde (25) 
and titanium (6) was refluxed on the oil-bath at 130 — 140° foi 
10 houis The product was extiacted with carbondisulphide 
and after the removal of the solvent it was fiactionated undei 
I educed pressuie (10 mm ) The fiaction boiling at 200 — 250° 
solidified in the leceivei and on reciystallisation fiom alcohol 
was obtained in the foim of pale yellow needles melting at 
104° and were identified to be tnphenyl-chloioniethane 
Yield 2 8 g 

Benzoyl-benzoic acid ft qw benzoyl-chlonde and benzoic 
acid —A mixture of benzoyl-chlonde (15), benzoic acid (12) 
and titanium (5 4) was leflluxed at 150 — 160° foi 16 houis 
The product was steam distilled to lemove the excess of 
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benzoic acid and then tieated with a slight excess of aiurao- 
nium hydi oxide, which completely precipitated the titanium 
as hydroxide The filtrate on concentration and subsequent 
acidification with hydiochloiic acid piecipitated the benzoyl- 
benzoic acid M P 127° Yield 4 2 g 


Ullmann’g reaction with titanium metal 

Diphenyl ethet fiom phenol and homobenzene — A 
mixtuie of phenol (15), biomobenzene (20), potassium carbo- 
nate (5) and titanium was lefluxed at 180 — 200° toi 15 hours 
The reaction product was filtered and extracted with ether 
and the etheieal extract washed with dilute caustic soda 
After the removal of the solvent, the product was fi action- 
ated, and the fi action boiling at 161° was isolated It was 
a pale yellow oil with a fine flowery odoui and was identified 
to be diphenyl ethei Yield 2 4 g 

Diphenyl-amine fiom homobenzene and amhne — This 
reaction was earned on in the usual manner and the yield 
obtained was only about of the theoietical Whoii lodo- 
benzene was substituted in place of bromobenzene, the yield 
improved to about 12% 

Succinic acid pom fodium chlot acetate and sodium 
acetate —This reaction was earned on in the same way as in 
the case of cerium (Lai and Butt, he cit ) and the yield 
obtained was 24% 

Diethyl-sucemate pom ethyl-Jilot acetate and ethyl- 
acetate 'This leaction was cairied on in the same way as 
above and the yield of the reaction product was about 85% 

Hexaniti O’diphenyl pom pioyl-chlonde — A mixture of 
picryl-chloride (10) and titanium powdei was heated at 
140 150° for 15 hours The product was extracted with 

benzene, the benzene extract repeatedly washed with a strong 
solution of caustic soda and then with watei until the latter 
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was colouiless and hnally the bon/ene was evaporated, 
when a brownish yellow ciystalbne mass was obtained On 
lecrystalhsatiou tiom alcohol it was obtained in biigbt 
yellow needles melting at 238° and was identiftetl to bp 
hexanitro-dipbenyl Yield was only 91 g 


Reformatsky’s reaction with titanium powder 

A mixture of dr^ acetophenone (lO), biomaoetic estei 
(17) , titanium powdei (10) and diy benzene (70) was reflux- 
ed on the watei-lnth foi four hours Aftei tieatment with 
ice-cold dilute bydiochloiic acid the benzene layei w^as 
separated out and aftei removal of the solvent, the product 
was fractionated and the fi action passing ovei at 
120—1257*1 was identified to be e-pbenylmethyl- 
hydroxy-propionicestei Yield 2 1 g 

Neutral reduction with titanium powder 

Neutral i eductions with titanium powder were not very 
satisfactory, since in each case the yield was unsatisfactory 
The reductions were carried on according to the method of 
Lai and Dutt 

Picyamic aoid from ptcnc acid — The yield was only 
b g from 2 g of picric acid 

Benzohydt ol from benzophenone — The yield was 66 g 
from 2g of benzo-phenone 

0-amino-phenol from o-mt) o-phenol — Yield was 2 g 
from 2 g 

Amhne I'loni nttiobenzem — The yield was 3 grams 
from 10 g 




COLOUR AND CONSTITUTION OF DYESTUFFS 
DERIVED FROM FLUORENONE 


MOHTT KUMAR MUKHBRJBE AND SIKHIBHUSHAN DUTT 
Ohemical Labo) atory, Umvermtif of Allahabad 
The ijhthaldu type ol dyestuffs have been known foi 
cl veiy lony time, tlie hist phthalem — fluorescein — having 
been piepaied by Rayei in 1872 Since then almost all 
inhydndes of dibasic xcid, satuiated oi unsaturated and 
lielonging to the aliphatic, aiomatic oi heteiooyclic senes 
have been condensed with aromatic ammo and hydroxy 
( omponnds with foi ination of dyestuffs The pyronme 
type of dyestufts obtained by condensations of aldehydes 
with aiomatic iinmo and hydroxy compounds weie fiisf 
prepared by Otto Fischer in 1875, and although the numbei 
of such compound has been extended by latei woi leers, 
yet they seem to have leceived fai less attention at the 
hands of chemists than the phthaleins 

Very little attention has however been paid to the 
ketones as a source of dyestuffs The first successful 
attempt in this connection seems to be that of Hans Von 
Liebig,’ who piepaied by heating togethei a mixtuie of 
benzii and lesorcmol with or without the addition of fused 
7inc chloride, the compound 



This has been described as sirailai to fluoiescein in pio- 
perties. Latei on Scharwin and Kusnez® prepaied from 
8& 
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anthraquiBone and lesoioinol a condensation product very 
similai to the above Veiy recently, Sen, Chattopadhaja 
and Sen-Q-upti’ have piepaied a numbei of pvionine 
dyestuffs fiom seveial aliphatic and aromatic ketones, such 
as acetone diethyketone, acetophenone, benzophenone, etc 
The condensations weie effected by heating with zinc chlo- 
ride The propel ties of most of the substances weie closel} 
snalogous to the ooi responding phthaleins 

The neglect which this class of compounds has received 
at the hands of colour chemists is apparently due to the fact 
then constitution is not ameiiablo to a lepiesentation in the 
quinonoid foim, which has invauably been thought to he the 
cause of colour of the pyiomnes and phthaleins 

The present investigation was undei taken to prepaie 
dyestuffs fiom the inteiesting cyclic ketone — fliioienone and 
to find out whether they coirespond in pioperties to the 
analogous phthaleins or pyronines The condensation pro- 
ducts which are easily obtained, and which have the 
following skeleton stmctuie 


0 



have been named diphenvlene-xanthenes for obvious reasons 
They have pioperties very similar to the pyionine dyestuffs, 
as will be apparent fiom the experimental paits of the paper 
The constitution of the compounds is appaient from the fact 
that on fusion with caustic soda, all of them undergo 
fission with formation of the phenol fiom which they were 
formed and diphenyl-o-caiboxylic acid Thus 2 7-dihydroxy« 
diphenylene-xanthene (from lesorcinol and fliiorenone) on 
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fusion -with caustic soda yields resorcinol and diphenyl-o- 
caiboxyliG acid in the following maanei 



The aboYe constitution foi the resoiciuol compound is 
furthei corroborated by the fact that it toiins a disodium 
salt and also a diben/oyl deiiYative All othei hydroxy 
compounds also behave similaily 

A comparison of the dyestuffs deiived from fluorenone 
with the ooiiesponding plithaleins show that in general the 
coloui and intensity of fluoiescence of the formei is much less 
than the latter But nevertheless the relation between the 
positious of the absorption maxima is about the same in 
both the senes of dyestuffs From this also it appears quite 
conclusive that apart from the diffeience in the intensity 
of coloui and fluorescence caused by the use of different 
staiting mateiials, theie is no fundamental difference in the 
constitution of the two tvpes of colouring matters. 

Another veiy interesting fact that has been found out 
in connection with the present investigation is the effect of 
different groups or radicals on the pyronme nucleus Thus 
the condensation products of acetone, methylethylketone, 
diethylketone, benzaldehyde, acetophenone, benzophenone 
and fluorenone with lesoicinol although have quite analogous 
constitution yet their absorption maxima is very different 
from one another as will be apparent from the following table 
Dyestuff from Absorption maxima 

Acetone 4290 

Methylethylketone 4680 

Diethylketone . . 4740 


8 12 
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Dyestuff from Absorption maxima 

Benzaldehyde .» 4940 

Acetophenone . 5030 

Benzophenone 5185 

Fluoienone 4195 

From the above figuies, the giadual increase in the 
ooloui with the increase of the molecular weight of the 
radicals attached to the mam xanthene nucleus will be 
apparent The inciease is not of couise giadual as could 
have been expected by calculation Actually in the case of 
the acetone compound the substitution of one methyl for 
ethyl pioduces a lump in tlie ibsoiption, but changing 
the other methyl to ethyl also brings about a compaiatively 
small effect Similai is in the case of substitution of a phenyl 
radical But it is exceedingly interesting that tivo coupled 
benzene nuclei in the case of the fluoienone compound should 
produce such a remaikable lowenng of the intensity of coloui 
as compaied with the benzophenone derivative 

The dyestuffs deiived from fluoienone as also similar 
compounds derived from othei ketones are undoubtedly non- 
qumonoid m cliaiactei, since it is not possible to attiibute 
to them any quinonoid configuiation even with a considerable 
stretch of imagination But nevertheless they ha\e proper- 
ties peifectly analogous to the phthaleins which have been 
definitely pioved to have quinonoid constitution by a number 
of authois 

The following ai omatic ammo and hydioxy compounds 
have been condensed with fluoienone and the following dye- 
stuff obtained lesoi cinol, catechol, orcinol, pyrogallol, phloro- 
glucinol, m-dimethylamidophenol and m-dietliylamidophenol 
The hydroxy compounds have inmost cases been dibrominat- 
ed and then disodium salt and dibenzoyl derivative been 
obtained The condensations have invanably been effected 
by hydiogen chloride at 180—200° 
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Several condensing agents weie tiied foi bringing 
about the leaction lietween tiuoienonc and aromatic hydroxy 
and ammo compounds, c ^ , sulplmiic acid, anlivdious zinc 
chlonde, hydiogen chloiide, acetic anlijdiide, etc In all 
cases zinc chlonde and hydrogen chloride weie found to bo 
most effective But when zinc chlonde was used, a small 
lesidue of zinc always lemamed in the condensation pioduct 
m spite of all attempts to eliminate the same Consequently 
hydrogen chlonde was used in all the cases The geneial 
method of condensation consisted m taking one molecule of 
fluoienone and two molecules of the phenol oi ammo phenol 
in a test tube immeised in an oil bath heated at 180 — 200°, 
and when the mixtuio had melted, in passing dty hydiogen 
chlonde thiough the molten mass until complete condensa- 
tion was effected The usual penod of heating varied fiom 
three to five honis Foi the sake of abbieviation only a 
biief desciiption of the piopeities of the condensation 
products are given 

2 7 dihyd) oxy-diphenylenc-xanthene — Prepaied fiom 
lesoicinol and fluoienone It crystallised fiom benzene in 
yellow pnsms melting at 232° It is fauly soluble in most 
of the oiganic solvents, but insoluble in watei The 
colour of the solution is bright yellow, and it shows a moss- 
green fluorescence Solutions m caustic alkalies have only 
slightly deepei coloui and fluoiescence (Found 0 = 82 17, 
H = 4 30, CsfiEiflOs lequiies G = 82 4, H = 4 39^) 

The dtsod%um salt was piepaied by treating the dyestuff 
dissolved m absolute alcohol with the theoretical quantity 
of alcoholic caustic soda, and evaporating the solution 
The ciystallme substance was leciystallised from absolute 
alcohol in fine orange leaflets whioli did not melt on 
heating (Found Na = ll35, C 23 Hi 406 Nag lequiies 
Na = ll 27^ ) 
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The dihenzoyl deyimiive was piepaied by the usual 
method and ciystallised fiom pyndinein light yellow micro- 
scopic needles, melting at 212° The substance is insoluble 
m alkalies (Found 0 = 8176, H = 4 17, C^“H2406 
lequiies 0 = 81 81, H = 4 19^ ) 

The dihomo denvative was piepared fiom the lesoicmol 
compound by adding an e’^cess of biomine in alcoholic solu- 
tion to the substance dissolved in alcohol On allowing the 
mixtuie to stand at the oidmaiy teinpeiatuie, the dibiomo 
derivative ciystallised out in leddish violet needles which 
were leciystalhsed fiom alcohol M P above 300° The 
substance dissolved in most of the oiganic solvents and also 
m alkalies with a leddish pink coloui and a pale gieen 
fluoiescence (Found Bi 313, CasBiiOgBia lequiies 
Br30 41^ ) 

1 S-dbhydtoxy-dtphenylene-xccnthene — This was piepai- 
ed from fluoienone and catechol The substance ciystalhses 
from a laige volume of water in long glistening golden yellow 
needles containing a laige volume of watei of crystallisation 
On drying m the steam oven oi in the desiccator the water 
was lost and the substance was reduced to an oiange-ied 
powder melting at 169° The substance is soluble in most 
of the oiganic solvents and also in watei forming a bright 
yellow solution without any fluoiescence In caustic alkalies 
however an intense gieen coloui is developed which is per- 
fectly stable in the an (Found 0 = 8206, H = 43, 
CssHiflOs requires 0 = 82 4, H = 4 39^ ) 

The dtsodtum salt was prepared as befoie and 
crystallised from absolute alcohol in intense green crusts 
(Found Na = ll 32, C25H]403Na2 lequnes Na = ll 27^ ) 
The dihenzoyl denvative was piepaied as usual and 
ciystallised trom pyiidine Light yellow powdei, M P 
141° (Found 0=8189, H=4 17, 03aH240s requires 
0 = 81 81, H = 4 19^) 
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'Che dihiomo denvative wslb obtained as befoie and crys- 
tallised horn alcohol in yellow pi isms which did not melt even 
at 300° It gives biight oiange-ied solutions in alkalies 
(Found Bi = 31 1 , C 26 Hi 40 <,r>i 2 lequiies Bi = 30-i%) 

2 7-dihyd}OxyA b dimethyl-diphenylene-xanthene —This 
was piepaied fiom fluoienone and oicinol It ciystallised 
from alcohol m light biown micioscopic needles melting above 
300° In piopeities it IS veiy similai to the losoicuiol com- 
pound (Found C = 82 8 , H = 5 1b, C 27 H 20 O" lequiies 
0 = 82 65, U = 5 1% ) 

1 2 7 8 tetiaJiydioxy-diphenyleiie-xanthene was ob 
tamed fiom fluoienone and pyiogallol It ciystalhses fiom 
laige volumes oi watei in shining yellow needles melting at 
181° The substance dissolves in alkalies with a dark 
leddish blown coloui and liom the solution a chocolate- 
biown piecipitate is obtained on acidification (Found 
0=7610, H = 4 09, O 26 H 16 O 5 lequiies 0=75 75, 

H = 4 04^) 

The d^sod^um salt was piepaied as usual and was 
obtained from alcohol as a blown powdei extiemely soluble 
m watei (Found ]Sla= 10 53 , OgeHi 40 sNa 2 lequiies 
Na = 1045%) 

2 4 5 7-tet} ahydi oxy-di^henylene-xaidhene was pie- 
paied from fluoienone and phloioglucmol It could not 
be crystallised, but was obtained tiom alcohol a light blown 
powdei melting above 300° It dissolves in organic solvents 
to a bright yellow solution possessing a feeble green fluores- 
cence In caustic alkalies the coloui is oiange-ied and the 
fluorescence is also more intense (Found 0 = 75 72, 
H = 4 02, C 25 H 16 O 0 lequires 0 = 75 75,H =4 04^ ) 

2 7-tett amethyldiam%do-dtphenyleiie-xanthene • — This was 
piepaied fiom fluoienone and m-dimethylamidophenol The 
substance ciystallised from alcohol in violet-ied prisms 
melting at 111° The substance is soluble m all the oiganic 
solvents and also in dilute acids with a blight pinkish led 
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solution With a dull yellow biOAvn fluorescence (Found 
N = 6 6 , CasHseONs leqmies N = 6 69^ ) 

2 V-tetraethylchamido-dipheniflene-xanthene — This i\as 
piepared fiom m-diethylamidophenol and fluorenone It 
crystallised from alcohol in daik violet ciusts melting at 
127° and had pioperties similai to the above compound 
(Found N = 5 82 , Caj II 34 h)N 2 lequires N = 5 90^ ) 

ABSORPTION MAXIMA OF DYESTUFFS DERIVED 
FROM FLUORENONE 

Dyestuff deiived fiom fluoienone Absoiption maxima 

and 


Resorcinol 

4195 

Ditto, dibromo derv 

4260 

Catechol 

4619 

Ditto, dibiomo derv 

4740 

Pyrogallol 

4535 

Ditto, dibromo deiv 

4696 

Phloioglucmol 

4219 

m-Diraethylamidophenol 

5074 

lu-Diethylamidophenol 

5086 
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THE VACUOME HYPOTHESIS 


BY 

D R BH ATTACH ARYA AND MURLl DEAR LAL 
SRIVA&TAVA 

Zoology Departmatt, Umvetsity of AUahahad 

INTRODUCTION 

In a lecent papei (19-14) Piofessoi G-atenby wiites 
“ It may be said at once that the inajoiity of woikeison 
tissue cultuie believe the fiist hypothesis of Paiat and 
Painlev^ namely that the Golgi appaiatus is merely the 
artificial coalescence of vacuoles stainable m neutral red 
That this IS so became cleai to us at the 1 ntei national Experi- 
mental Cytological Congiess at Cambridge, 1933 ” That 
the contioversy lound the “ Vacuome ” theory is still fai 
fiom being closed, needs little emphasis , it becomes 
abundantly cleai on a perusal of the lecent literature vyiitten 
1 ound the deposition of the neutral red in the living cell, 
% A, “ Vacuome ” 

The piesent -work is the lesult of an attempt to investigate 
the behaviour of the cytoplasmic components in supravitally 
stained eggs of a number of animals — Columba intei media, 
Gallus bankiva, Rana tigrina, and Saccobranchus fossilis 
The stains used were the fieshly piepared solutions of neutral 
led, gentian violet, aniline blue, and tiypan-blue Neutral 
red was prepared according to the senioi author’s direction 
given in Bolles Lee’s Vade Mecum, and the other stains were 
prepared almost of the same concentration The dyes weie 
further diluted before use by adding 5 drops of the same 
to 50 0 c of Ringer’s Salt Solution Pieces of ovary were 
also studied in unstained condition in Ringei’s Salt Solution 
96 

S 13 
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OBSERVATION 

Pigeon 

The youTi^ unstained oocytes of Columba intei media 
invariahlv show a dense luxtanucleai cytoplasmic area— the 
so-called Yolk-Nncleus of Balbiani — which stands out in shaip 
contrast to the test of the cytoplasm due to its striking 
opacity A few lefiingent gianules can be perceived in it, 
which aie found to have increased considerably in older 
eggs, and are e]ected if the oocyte is ruptured by a slight 
ptessuie of the cover slip, and begin to execute vibratory 
movements These lefiingent granules are identified as the 
G-olgi bodies 

When small pieces of the ovarian tissue are immersed 
in a solution of neutral red the first indication ol the neutral- 
red granules appears after about tAventy minutes Fig (1) 
repiesents a young oocyte which has been kept immersed 
in neutral red for such a length of time The “Yolk-Nucleus 
of Balbiani,” as mentioned above, comes into view as a 
shaiply staining juxta-nuclear area of denser cytoplasmic 
textuie, with two kinds of gianules showing prominently in 
its substance, ^ e the unstained lefringent gianules and the 
neutial-ied granules The lest of the cytoplasm at this 
stage 18 cornpletelv unstained, and is piactically devoid of 
these inclusions 

The neutral-red gianules are small roundish structures, 
and at this stage they are neaily of the same size as the 
lefnngent granules — the Golgi bodies— withlwhich, however, 
they can hardly be confused, as both aie observed occurring 
simultaneously After about fifteen minutes the neutral-ied 
bodies increase greatly in size thi ough the increased absorption 
of the dye and not thi ough the coalescence of the previously 
existing ones, as is clear fiom a companson of Figures 1 and 
2 Moieovei, tlieie appears to be no evidence that with the 
lapse of time, new-neutial red bodies are secondarily produced 
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by the prolonged eifect of the dyestuff They leniain con- 
fined to the juxta nuoleai aiea even at this stage and do not 
appeal at othoi places m tlie cytoplasm (Figs 2 and 3) The 
Golgi bodies likewise occui in this position, unifoimlj dis- 
tiibuted between the swollen “Vacuoine”, and nevei take up 
the led stain (Figs 2 and 3) 

That the refnngent gianules aie nothing othei than the 
Golgi bodies is confiiined by the studj of the effect of osniic 
acid overs supra-vitally stained cell (Fig 4-) The “Vacuome” 
lemain as such but the lefiingent gianules take up a gieyisb 
to black hue, which becomes nioie piorninent with time, till 
the piolongecl exposuie to osmic lendcis the coll completely 
opaque and unfit foi study 

In the advanced oocytes (Fig 5) the vacuome get 
distiibuted unifoimly thioughout the cell, and show no 
paiticulai airangement although patches appear in an eaiher 
stage (Fig 4) On prolonged tieatment (l houi oi more) 
some of them swell up to foim big spherules, but show no 
other alteiation It may be mentioned heie that neither 
albuminous yolk bodies, not fatty yolk bodies show any 
tendency to take in the neutial red colour dming the early 
stages of the expeiiinent, though after the lapse of houis, 
some of the fat bodies may be tinged led 


Gallus bankiva 

In Gallus the eaily stages of neutial-ied staining 
piovide the same results as in the Columba, with this 
diffeience that the foimer is not suitable for a study of 
simultaneous occurrence of the two cytoplasmic components 
In older eggs, however, the vacuome appeal in patches (Fig G) 
which on closer inspection appeal to consist of disci ete 
swmllen elements, with a tendency to lun togethei Ah in 
the pigeon, the yolk bodies remain unstained 
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Rana tigrina 

In Rana tigima the vacuome fust begin to come into 
view as a few distantly isolated gianules, but witaiii 45 
minutes the entne cytoplasm is filled with a nunibei of 
distinctly separated patches which consist of led granules of 
vaiious 81788 (Pig 7) The patches do not appieciably 
increase in si/e with the increased duiation of the staining 
and no new ones aie apparently added to the previous ones 
As in other cases, the dye does not stain any inclusions that 
are alieady visible in the cytoplasm without the application of 
any lea gent The patches maintained this condition neaily 
as long as the cell kept alive 


Saccobranchus fossilis 

The vaeuome begin to appeal after thiity minutes, and 
within foity-five minutes the entire cytoplasm is completely 
studded with numeious small regular loundish bodies stained 
bright pink which at times align to form shoit filamentous 
structures but never associate to toim legulai patches (Fig 8) 
They are uniformly dispersed thiough the entire expanse of 
the uncolouied cytoplasmic background and never show any 
tendency to arrange themselves in any particular way Even 
if this tissue is kept immersed in the dye toi two houia, the 
vacuolar gianules do not swell up to any marked extent and 
do not lun together to form artificial patterns of any descrip- 
tion, but retain their oiigmal size and shape The vaeuome 
begin to be effected seriously only with the approach of the 
death of the cell 


EXPERIMENTS WITH OTHER DYES 

Gentian VioM — G-entian violet failed to stain the cyto- 
plasmic inclusions of the eggs of any of these animals but, 
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on the othei hand, pioduced a umfoim diffuse colouiation of 
the entile cytoplasm It coloured veiy prominently the 
‘Yolk nucleus’ in the eggs of Saccobianchus fossilis, but the 
staining was dense and uiiifoira and was, theiefoie, unfit foi 
the investigation of stiuctuial chaiacteis 

Ttypan him —Trypan blue as a supia- vital stain 
yielded as pooi a lesult as gentian violet It stained 
veiy successfully the oocyte nucleus and neucleoli, but 
failed disappointingly to colour any cytoplasmic tell com- 
ponents, and aftei about foity-fiie minutes verj injurious 
effects on the cytoplasm weie peiceptible Big coloui- 
less vacuoles began to appeal till the entire cytoplasm was 
converted into an apparently fiothy vacuolated mass 

Aniline blue —The stain pioduced a umfoim colouration 
of the cytoplasm and brought foith no cell inclusions to view 

DISCUSSION 

A consideiation of the ‘ Lepidosome ’ theoij is delibe 
lately left out of atcount in thopiesent work foi the following 
two reasons — Fiistly, theie is little expeiimental evidence 
of a mitochondiial tiansfoi matron into a stiucture behaving 
like the typical Golgi body, in othei woids, the “Chondiiome 
Actif ’’ IS an unjustifiable connotation, and in the absence of 
absolute and incontioveitible pioofs of the mitochondiial 
oiigin of the stiucture, the lule of piioiity alone should have 
pi evented the coinage of a new term foi a stiiictuie aheady 
known Secondly, even an assumption of the coiiectness 
of the “ Lepidosome ” hypothesis does not seiiously affect the 
main issue befoie cytologists, which is, — Are the neutral red 
vacuoles the homologues of the classical Golgi bodies as 
levealed m fixed tissues? 

It IS of inteiest to note that the results that led Parat to 
foimulate this Hypothesis in thefiist instance aiose out of an 
investigation of the secretory cycle of gland cells — the salivarj 
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gland cellsof the chiionomous larva Subsequent workers who 
coveted the same giound bi ought out the inteiesting tact that 
Paratand Ins collaboratois badsiiiiplj missed the topical G-olgi 
sti ucture which dideMstin the salivary gland ceils ot chiiono 
mous larva in addition to Pirat’s Vacuonie [Kijukowa 
(1929), Beams and (loldsmith (1911), Gratenbj (1912)] 
Beams and King write — “This makes it seem very likely that 
Par at and Painlevo never saw the (lolgi mateiial at the tune 
of then original publication The suggestion was made by 
Krjukowa and by Beams and (loldsmith that what Parat and 
Painleve weip describing as flolgi apparatus simply lepie- 
sents secietory material The missive netwoik which they 
figure following staining wnth neutial red piohabl> lepiesents 
the fluid secretion in the net-hko intr acellular (analiculi ’ 

ffatenby (1932) showed tlmt neutral led exerted an inju- 
rious effect upon the architecture of the cell and created 
artificial caveinous spaces which got filled with neutral red 
and appear ed as the ‘‘ Yactiome,” but which were oeitainly 
not pre-existent 

Olilopin (1927) earned out an extensive investigation on 
the effect of the vital stains on the living cells of a wide 
range of animals, ind, as a result, expressed the view that 
while neutral-ied stains pre-foimed granules, it also oiiginates 
secondarily formed bodies which he calls “Knnom” {vide 
Ludford, 1930) 

Ludfoid fuither says, “ Following the injection of 
neutral led into living iriice, dye droplets appear in the 
Acmai cells I have not seen them appeal when the pancreas 
11 , teased out in saline containing neutial led and examined 
under the microscope at loom temperature By tins method 
secretion gianules are ultimately stained Such experiences 
suggest that the foirnation of the dye droplets is brought 
about by the vital activity of the cells and is not due to a 
passive staining of pte-foiraed dioplets ” Furthei he showed 
that following certain techniques, the neutral rod ‘ Vacuome ’ 
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could be fixed Thus he obtained pictures of cells containing 
the neiitial-ied vacuome and the Golgi bodies sinuiltaneouslj 
As>a result of neutial-red staining Golgi apparatus undeigoes 
an alteiation and is broken up 

Beams (1931) was also able to fix the vacuome and the 
Golgi liodies in the same cell, and thus ofteied a demons- 
tration of the independence of the two stiuctuies 

Bhattachaiya and Das (1929) weie likewise able to 
demonstiate the simultaneous occuiience of the Golgi bodies, 
vacuome and mitoohondiia Similai results were obtained 
by many otheis, e g , Tietjakolf, Giabowski and Rumjantzew 
[vide Toung (1932)] Yoinova, Hiischlei, Monne, and 
Gatenby [vxde Gatenby (1929)] woiked out the separate loll of 
the two structuies in speiiuatogenesis 

It seems appaient that the Golgi appaiatus is a struetuie 
entiiely independent of Pai.it's neutial-ied vacuome, while 
the latter may cover a variety of stiuctuies and formations 
from Piezymogen gianules of Benselcy [Gatenby (1931)], 
to the Kiinom of Chlopin. 

The results of the neutial-red staining of Piotozoa 
[Joyet-Lavergne, Hall, Volkonsky and others — vide (Hall and 
collaboiatois 1931)] should be enteitained with considerable 
caution as the homology of the vaiious inclusions m Protozoa 
18 not piopeilj undeistood and to oftei a solution of the 
pioblem on the basis of such a woik is apparently risky 
They seem, however, to be m favoui of the ‘Vacuome’ 
Hypothesis, inasmuch as it has been shown by some that the 
neutial-ied vacuome go black by osmication and are appa- 
lently Golgi bodies 

It may be mentioned heie that the findings of Gove II 
and Scott on spinal ganglion cells in injected specimens of 
rat, appeal to offei a suppoit to Paiat’s hypothesis, but 
Beams (1931), who repeated the expeiiments on the same 
material, showed that the Golgi bodies and the neutral-ied 
granules can be demonstiated to coexist in the same cell 
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The results of the piesent investigation leave no doubt 
as to the sepaiate identity of the flolgi bodies, which are 
entirely independent of the vacuome and can be seen in the 
living condition of the egg vvithout the assistance of any 
I eagent They don’t stain with neutial led and the vacuome 
and the Golgi bodies can be demonstiated it the same time 
in the same cell 

EXPLANATION OP FIGURES 

F'lg 1 A youno- oocyte of pisreon ifter 20 minutes of supi a-\ ital 
staining 

Pig 2 The same after 46 inmutes 

Fig S A young oo( \te of pigeon aftei 30 minutes of supi a-vital 
staining 

Pig 4 A young ooojte of pigeon snpravitally stained and subse- 
quently treated with Osmio Aoid 

Pig 6 A more advanced oocyte of pigeon supiaMtally stained 
(after 4o minutes) 

Fig 6 Part of a supravitally stained oooyte ot Gallus bankiva 
after 46 minutes 

Pig 7 Part of a supravitallj stained 0001 te of Rana tignna 
Pig 8 Part of a supravitally stained ooojte of Sacoobranohus 
fossihs 
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AN ESTIMATION OF THE COMPARATIVE VALUE 
OF VARIOUS FRESH FRUIT MEDIA IN 
REGARD TO FUNGAL GROWTH 


J3Y 

R 0 LAOY, M be 

Botamcal Laboiaiory, University of Allahabad 

1 INTRODUCTION 

The present papei is an investigation of the piopeities 
of media prepared from ceitain Indian fruits in lelation to the 
cultuial study of four fungi belonging to the Deuteromycetes 
In this -work, Brown’s starch synthetic medium was also used 
and taken as a standard foi purposes of comparison As fai 
as possible, all the conditions foi the experiments were kept 
well-defined and uniform to give a fair comparison of the 
results The pH value of the different fruit juices was detei- 
mined by the colorimetric method 

Ten fungi, Nos 1 — 10, were collected from diffeient 
souices They all belonged to the group Deuteromycetes 
Out of these Nos 6, 7, 9 and 10 w^ere selected because of 
their relative importance 

No 6 Fusanum sp 

No 7 Mact ospot wm s]) 

No 9 Aciothecium sp 

No 10 Spicmia sp 

The media employed and the abbreviations used to 
denote them aie given below — 

1 Brown’s starch-synthetic medium “ Biown’s- 

starch ” 

2 Apple decoction- Agai, No I “ Apple I ” 

3 Apple decoction- Agai, No II “ Apple II ” 

4 Grape decoction- Agai , No I “ Grape 1 ” 

5 Grape decoction- Agar, No 11 “ Grape II ” 

10? 
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6 Ripe Guava decoction-Agai , No I “ Guava 1” 

7 Green Guava decoction-Agai , No II “Guava II” 

8 Banana deooction-Agai “ Banana ’ 

9 0 1 ange juice- Agar “Oiange” 

10 Papaya decoction- Agai “ Papaya ” 

Single-spore cultures a\ere obtained in eveiy case The 
colours were identified by compaiison with the shades in 
Ridgeway’s “Coloui Standaids and then nomenclature’’ 
The difficulty m counting the septa of granulai or vacuolate 
spores was oveiconie by using luthenium led The septation 
mode was calculated by counting the septa of about 1 00 spores 


[I DIFFERENT MEDIA AND THEIR EFFECT 
ON FUNGOID GROWTH 

1 Brown’s synthetic medium with starch — 


Pi e'pai ation — 

Asparagin 
Magnesium sulphate 
Glucose 

Potassium phosphate 
Staich 
Agar-agai 
Distilled water 


2 grams 
75 grams 
2 grams 
1 25 grams 
10 giams 
15 grams 
1 000 c 0 . 


The pH value of this medium, as determined by the 
colorimetric method, was 7 

Blown (9) suggests that the measuiement ot the colonies 
should be started 48 hours after inoculation in ordei to 
allow for the time taken by the spore to germinate and the 
late of growth to become uniform Hence the measurements 
and all other recoids were started on the second day after 
inoculation The teim “ radial advance ” of a colony is 
used here in the same sense as used by Horne and Mitter (b) 
It is the length of the ladius of the colony, which is usually 
more or less circulai 
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Kange of tempeiature during experiment — 22°C— 24°0 

Graph 1 shows the couise of the daily ladial advance 
of the four fungi, Nos 6, 7, 9 and 10 on Brown’s starch 
medium On the basis of then average late of growth, the 
fungi can be ai ranged in this descending oider Nos 6, 10, 
9, and 7 

Macioscopic and microscopic obaiacters weie observed 
from cultuies of 8 to 10 days old, and the obseivations aie 
given below — 


Oharaoteis 

No 6 

No 7 

No 9 

No 10 

Oolom ot the 
myoehum 

Pale fl e s h 
ooloi 

Mai gin. Pale 
Olive Buff 
Centre 
Dark Olive 

Vinaoeoiis 

Fawn 

Pale Pink 
ish Buff 

Ooloui of sub- 
stratum 

W arm b u (f 
(after 16 days) 

Absent 

Absenl 

Absent 

Development 
of aerial 
mjoelium 

Absent at first 
After 4 days, 
good 

Not good 

Pool 

Very good 

Nature of 
growth 

Non-staling 

Non-stnlmg 

Non-stal- 

ing 

Non-stal- 

ing. 

Zonation 

Absent 

4 faint zones 

Absent 

Absent 

Sporulation 

Good 

Good 

Poor 

Good 

Range of size 
of spores in 

26 2 X 4 2 
to 

44 8 X 4 2 

28x28 

to 

44 8 X 9 8 

Mostly 

28 X 112 

Less than 

2 8 to 

168 X 42 

Septation 

mode 

6-mode 

Spores Mu- 
riformis 

3-mod 0 

Aseptate 

Other pio- 
nounoed fea- 
tures 

Absent 

Absent 

Masses of 
twisted 
hyphsB 

Absent 

Saltations 

Appeared after] 
4 days 

Absent 

Appeared 
alter 6 
days 

Absent 
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Shape aucl ohaiactei of spoiea — 

No fa — The spores had sharp pointed ends, curved to 
form a crescent shape , 2 to fa-septate , mostly 
hyaline and a few vacuolate (See figure 1 ) 

No 7 — The spoies were vaiiously shaped, round, ovoid- 
al and club-shaped, mostly muiiform Some 
weie aseptate, others 1- to 7-septate , but in 
most of the spoies, the second cell or othei cells 
were longitudinally or obliquely divided by a 
septum, while the rest of the poition had trans- 
verse septa They were dark, slightly gianular, 
and either rough or smooth-walled (See figure 
2) 

No 9 — The spoies were umfoimly of a legulai shape 
as shown m figuie d They were 3-septate, 
non-vacuolate , granulai, daik m ooloui The 
two end cells less dark than the two cential 
ones One of the two central cells exhibited 
a prominent bulging (See figure 3 ) 

No 10 —The spores had various shapes from lound, 
ovoidal, ellipsoidal to cylindrical , sometimes 
pointed at one end only Usually boat-shaped , 
aseptate and hyaline (See figure 4 ) 

2. Apple Decoction- Agar, No I 

The apples used weie Sturmer pippins, fiom Kumaon 
orchards, and weie obtained in the month of October Frac- 
tional steam -sterilization is lecommended The pH value of 
the decoction was 5 5 The medium was prepared accoid- 
ina to the following formula — 

Decoction fiom 50 giams of apple pulp 

Agar-agai 20 grams 

Distilled watei 1000 o c 

Range of temperature duung the experiment —29 5°C — 
32 2°C 
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G-iaph 2 shows the couise of the daily radial advance 
of tho four fungi on Apple I The rates of growth of 
Nos 7, 9 and 10 fell with the age of the cultures, but the 
late of growth of No b giadually lose till the end of the 
7th day Taking into consideiation the aveiage ladial ad- 
vance of the fungi, the following senes can he ananged in a 
descending ordei Nos 9, 6, 10 and 7 


Macroscopic and inicioscopic chaiaeteis 


Oharaoters 

No 6 

No 7 

No 9 

No 10 

Colour of the 
myoeliutu 

Pale Pinkish 
Buff 

Light brown 
isli Olive 

Mouse gray 

Pale Pink- 
ish buff 

Colour of the 
substritum 

Absent 

Absent 

Absent 

Absent 

Developmen t 
of aerial 
mycelium 

Almost absent 

Poor 

Poor 

Poor 

Nature of the 
growth 

Non-stalmg 

Non-stalmg 

Non-stalmg 

Non-stal- 

mg 

Zonation 

Paint, visible 
against light 

6 zones 

6 zones 

Absent 

Sporulation 

Pair 

Good 

Not good 

Verv good 

Kange of size 
of spores m 

135 X 27 
to 

64 X 64 

54x64 

to 

56 7 X 14 86 

135x8 1 
to 

266x 135 

Prom less 
than 2 8 
to 1 6 2 X 

4 06 

Septation 

mode 

4-mode 

Spores mun- 
formis 

3-mode 

Aseptate 

Other pro- 
nounoed fea- 
tures 



0 h 1 a m y- 
dospoies 



Shape and character of spores — 

No. 6 — The spoies weie sharply pointed at both ends, 
curved to foim a crescent shape Rarely the 


curvatuie is moie prominent at one end 

S IS 
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Spores hyaline, veiy few show feeble granu- 
larity and frequent iriegulanty in foim- 
Spoi es d-to S-septate (See figure 6 ) 

No 7 — The spoies were siinilai in shape and character 
to those on Brown’s-starch, except that the 
spore-wall was thickei 

No 9 — Spores were exactly like those on Erown’s- 
starch 

No. 10 — Spoies siinilar to those on Brown’s-starch, 
except that heie they exhibited prominent 
gianulaiity, and there weie no yacuoles 

3 Apple Decoction* Agar, No II 

The apples used in this expeiiment weie of the ordinary 
hill type but the exact locality could not be ascertained 
They were obtained in the month of December and weie 
reddish-pink, quite ripe and sound 

Ayeiage size, 6x6 cms ( yertical and horizontal 
diameters). 

Pi epai ation — 

The decoction was prepared in the same way as 
m Apple I, pH, 4 7 Heie the concentiation of the 
medium was greater The foimula is — 

Decoction of 200 grams of apple 

Agar-agar 18 giams 

Distilled water 1000 c c 

Range of temperature dui mg the experiment — 
21°C— 23°C 

Giaph 3 shows the couise of the daily radial adyance 
of the foui fungi on Apple II It shows a double rise and 
a double fall in all except No 6, where there was a third 
rise The best rate of growth was obtained for No 10, 
then followed Nos 7, 6 and 9 
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Macroscopic and microscopic characteis 


Characters 

No 6 

No 7 

No 9 

No 10 

Colour of the 
mycelium 

Light Pinkish 
Cinnamon 

B uffy 
olive 

Tawny 

Seaslie 11 
Pink 

Colour of the 
substratum 

Absent 

Absent 

Tawny 

Absent 

Developra e n t 
of the aerial 
mycelium 

Absent 

Pool 

Poor 

A1 mo 8 b 
Absent 

Nature of the 
growth 

Non-staling 

Non-stal- 

ing 

Staling 

Non-stal- 

ing 

Zonation 

4 faint zones 

6 zones 
Dark 
and light 
alternat- 
ing 

3 zones 
Oute r-l 
oin Mid- 
dle- 3 om 
Inner-1 6 
om 

3 V e r y 
faint 
zones 

Sporulation 

Very poor 

Good 

Poor 

Good 

Range of size 
of spores in p, 

28x4 2 

11 2x66 
to 

42X112 

28x14 

3 3b X 2 8 
10 

33 6 X 4 2 

Septation 

mode 

4-raode 

Spores 

muriform 

3-mode 

Aseptate 

Other forms of 
spores 

Absent 

Absent 

0 h 1 a m y- 
dispores 
First ap- 
pear in 

the mid- 
dle zone 
Colour- 
Brussel’s 
Brown 
Later all 
over 

Absent 

Saltations 

Absent 







114 


THE ALLAHABAD UNIVERSITY STUDIES 


Shape and charactei of spoies — 

No fa — Tlie spoies aie usually stiaight , the ends 
bluntly pointed , cells bulged out They were 
vacuolate and 1- to 5-septate , and exhibit 
different foinis of hypeitrophy (See figuie 8 ) 
The spoies of Nos 7 and 9 did not develop any note- 
worthy chaiactei 

No 10 — The spoies weie similai to those produced 
on Apple I, except that these weie much 
longei (See figuie 9) 


4. Grape Decoction- A gar. No. 1 

The giapes used weie fromChatnan and aie well known 
in the Punjab and the U P and obtainable in Allahabad 
usually in the months of October and November They aio 
small, lound, pale gioen, seedless and quite sweet 

Average size about 15x10 oms 
Prepai ation — 

Ripe and sound giapes weie selected for the expenment 
A decoction was prepared by slow boiling and filtiation 
as in the previous expeiiments pH, 5 The loimula is — 
Decoction of 30 giams of giapes 

Agai-agai 20 grams 

Distilled watei 1000 c c 

Range of tempeiatuieduiing the expenment — 25 fa°C— 

28'’0 

Graph 4 shoYS the couise of the daily ladial advance 
of the fungi on Giape I There was a faiily good advance 
in the giowth of all the fungi They can be arranged in a 
descending order as follows Nos 7, 10, 9 and 6 The 
giowth late was faiily constant in No 6 It expeiienced 
an aiteinatmg rise and fall at two occasions in Nos 7 and 
10 In No 9, the giowth late gradually fell 
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Macioscopic and micioscopic characteis 


Oh -iracters 

No 6 

No 7 

No 9 

No 10 

Ooloui of the 
rayoelium 

Pale Vmaoe- 
ous Pink 

Dusky Oh\e 
Green 

OutLi— 
Safi mo 
Pink 
Inner — 
Olive 
Blown 

Pale 

Vin loeous- 
Pawn 

Colour of the 
substratum 

Absent 

Absent 

Absent 

Absent 

Development 
of the aerial 
ravoehum 

Veiy pool 

Good 

Very Good 

Very Poor 

Natuie of the 
growth 

Non staling 

Non-staling 

Non- 

staling 

Non- 

stahng 

Zonation 

Absent 

2 zones 
Outer — 9 om 
Inner— 1 6 
oms 

2 zones 
Outer— 7 
om Inner, 
— 1 8 oms 

Absent 

Sporulatwn 

Poor 

Very Good 

Very Good 

Veiy Good 

Range of size 
of s p 0 1 e s 
m p 

13 5x2 7 
to 

64 8 X 6 4 

8 1x6 75 
to 

64X18 8 

16 2x108 
to 

24 4 X 16 2 

From less 
than 2 7 
to 10 8 X 

4 05 

Septat ion 
mode 

3-modo 

S p 0 1 e s 
muiitoiin 

S-mode 

Aseptate 

Other forms 
of spores 

Absent 

Absent 

Oh 1 a m y 
dospores 
Hyphae 
twisted 

Absent 

Saltations 

Absent 





Shape and chaiaotei of spoies — ■ 


No 6 — Spoies mostly straight, laiely crescent-shaped , 
2“ to 8-septate, having many lefiactive globules 
and showing considerable hypertrophy A 
special feature of the spoies was then 
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prominent gianulaiity m the cells, which were 
bulged out In old cultuies the granukiity 
disappeaied ( See figuie 10 ) 

No 7 —The spores heieweie similar to those on 111 own’s 
starch, in shape and othei chaiacteis except 
that they exhibited a pi eminent granularity 
and veiy lough apoi e-coats ( See figure 11 ) 

No 9— No special chaiacter except granularity, they 
weie similar to those on Biown’s starch 
( See figure 12 ) 

No 10 — Similar to those on Bi own's starch except foi 
their prominent granularity in contents 
(See fig 13) 

5 Grape Decoction-Agar, No II 

Pieparahon — 

Sixty grams of grapes were used to have a medium 
of higher concentration than the previous medium, Grape I 
The pH value was 4 6 The medium was piepared by 
the following formula — 

Decoction from 60 grams of grapes 

Agar-agar 20 grams 

Distilled water 1000 c c 

Range oi tempeiatuie during the experiment — 25 6°0 
— 28°0 

Graph 5 shows that there was a steady rise in the 
1 ate of No 6 except on th.e 5th day The rate of No 7 fell 
on the 7th day after a steady rise up to the 6th day No 9 
showed a gradual fall all through and the i ate of No 10 
giadually fell aftei the first rise on the 4th day On 
the basis of average daily rate of radial advance, the 
foul fungi can be arianged in this descending older Nos 
7, 10, 9 and 6 This is similar to the results obtained on 
Grape I, but here the lates are higher 
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Macroscopic and micioscopic characters 


Characters 

No 6 

No 7 

No 9 

No 10 

Colour of the 
myoehum 

Vinaoeous 

Pink 

3 colour re- 
gions 

Outer — Vetiver 
green 

Middle — Deep 
Olive 

Inner— Dark 
Olive 

2 regions 
Outer— Saf 
rano Pink 
Inner— Olive 
Brown 

Pale Vm- 
a c e 0 11 s 
Pawn 

Colour of the 
substratum 

Shell Pink 

Absent 

Absent 

Absent 

Developm en t 
ot aerial my- 
oelium 

Poor (but 
better than 
Grape I ) 

Good (Bettei 
than Grape 

I) 

Very Good 
(Better than 
Grape 1 ) 

Vei) Good 

Nature of 
growth 

Non-stal- 

ing 

Non-staling 

Non-staling 

Non-stalmg 

ZonatiOD 

Absent 

3 zones 
Outer — 6 cm 
Middle — 1 cm 
Innei — 7 era 

2 zones 
Outer— 7 cm 
Inner— 1 8 cm 

Absent 

Sporulation 

N ot Good 

Very Good 

Very Good 

Very Good 

Range of size 
of spores in 

135X27 

to 

64 8x64 

8 1x6 76 
to 

54x108 

1 2X108 
to 

243X162 

Prom less 
than 2 7 to 
10 8X4 05 

Septation 

mode 

3-mode 

Spores muii- 
form 

8-mode 

Aseptate 

Other forms 
of spores 

Absent 

Absent 

Old am y- 
dospores in 
patches 

Absent 

Saltations 

jibsent 

Absent 

Absent 

Absent 


Shape and charactei of spores — 

The shape of spores and then chaiacters did not show 
any marked diffeienee from those of Giape I 
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6 Ripe Guava Decoction-Agar, No I 

The guavas weie obtained fiesh fiom one of the local 
gardens The slun had tuined quite yellow Only sound 
fruits weie used 

Average size — 9 y 7 cms 
Pjepnj ahon — 

The skin was peeled off and the innei contial portion, 
containing mostly seeds, was i ejected Only the pulp y is 
used to piepare the decoction pH, 4 4 The foi raula is — 

Decoction from 200 giams of iipe guava 

Agar-agar 18 giams 

Distilled watei 1000 c c 

Range of tempeiature duiing experiment — 23°C — 25°C 
Graph 6 shows that there was a geneial fall m the 
growth rates of all the fungi Nos 6, 7 and 10 showed 

alternate rise and fall in then rates while No 9 showed 
a steady fall and thus resulting into a “ stale culture ” 
On the basis of average daily rate of radial advance, 
the foul fungi can be arranged in this descending ordei 
Nos 7, 10, 6 and 9 


Macroscopic and microscopic cbaiaeters 


Oharaoters 

No 6 

No 7 

No 9 

No 10 

Colour of the 

Orange 

Two olour 

Two colour 

Pale Pmk- 

mycelium 

Pink 

j 

zones 

Outer— Buffy 
Olive 
Inner —Dark 
Olive 

zones 

Outei —Tawny 
Olive 
Inner — Sac - 
0 a r d 0 ’ s 
umber 

ish Buff 

Colour of the 
substratum 

Absent 

Absent 

Tawny 

Absent 

Development 
of the aerial 
myoelium 

Absent 

Good 

Very Good 

Good 
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Characters 

No 6 

No 7 

No 0 

No 10 

Nature of the 
growth 

Non-stal 

ing 

Non-staling 

Staling 

Non-staling 

ZonatiOD 

Absent 

7 zones 

4 u avy zones 

Absent 

Sporulation 

Poor 

(rood 

Poor 

Good 

Range of size 

22 4X4 2 

8 4 X 8 4 to 

19 6 X 11 2 

Prom less 

of spores in p, 

to 

44 8 X 6 B 

50 4 X 8 4 

to 28 X 14 

than 2 8 to 
14 X 28 

Septation 

mode 

3-mode 

Spoies 
null iforra 

3-mode 

Aseptate 

Other forms 
of spores 

Saltations 

Absent 

Absent 

Absent 

Ohlamy- 
dos p or e s 
are present 
at the mar- 
ginal region 
of the 
colony 

Absent 


Shape and charactei of the spoies — 

No 6 — The spoies -weie straight oi ciescent shaped, 
2- to 4-septate generally, hyaline, the end cells 
bluntly pointed The cells we le vacuolate and 
exhibited bulging and other foims of hypertro- 
phy Some of the spores from the clumps show 
germination from then end cells (Seefiguie 15 ) 
No 7 — The spores heie did not exhibit any special 
character except a piominent roughness of 
the walls in a few In othei features, they 
lesembled those on Bi own’s staich (See 
figuie 16 ) 

No 9 — Spores of two distinct shapes, some straight 
and cylindrical, othei s curved and bulged 
No 10 — Spoies were similai to those obtained on 
Brown’s starch 


S 16 
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7 Green Guava Decoction-Agar, No II 

P) epat at%on — 

The guavas used m this expeiiment woie sunilai to those 
used m the pievious experiment, riuava I, except tliat they 
weie gieen and semi-ripe The medium was pi epaied exactly 
in the same way as Gtuava I pH, 4 0 The loi mula is — 
Decoction from 200 grams of gieen guava 

Agai agar 18 giams 

Distilled watei 1000 c c 

Range of temperatuie duimg the expenment — 23°C — 

25°0 

Oiaph 7 shows the course of the daily radial advance 
of the fungi on Gua\a II No 6 maintained piactically a 
constant late, while No 7 and 10 showed an alternating use 
and fall in their rates No 9 suffered a fall in its late on the 
fiist 5 days and later it also showed an alteinating rise and 
fall m its late of daily growth The aveiage late of radial 
advance was different on this medium fiom that on Guava I 
The fungi stand in this descending older Nos 7, 10, 9 and 
b Here No 9 showed a better aveiage late than No 6 
On Guava I it was v^ce vet sa 


Macroscopic and mioi osoopic characters 


Characters 

No 6 

No 7 

No 9 

No 10 

Colour of the 

Orange- 

Two colour 

Two colour 

Pale Pmk- 

mycelium 

Pmk 

zones 

Outer-Gray- 
ish Olive 
Inner — Dark 
Olive 

zones 

Outer-Omna- 
mon BuS 
Innei -Sac oar- 
do’s umber 

ish Buff 

Colour of the 
substratum 

Absent 

Absent 

Tawny 

Absent 
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Characters 

No 6 

No 7 

i 

No 9 

No 10 

Development 
of the aerial 
niyoehum 

Absent 

Good 1 

(Better thai 

Very Good 

1 in Guava I ) 

Good 

Nature of the 
growth 

Non-stal- 

ing 

Non-stahng 

Non-stahng 

Non staling 

Zonation 

Absent 

7 zones 

4 wavy zones 

Absent 

Sporulation 

Pool 

Good 

Poor 

Good 

Range of size 
of spores m 

1^ 

22 4X4 2 
to 

44 8 X 6 6 

84x84 

to 

604x84 

196X11 2 
to 

28x14 

Prom less 
than 2 8 to 
14X2 8 

Septati on 
mode 

3-mode 

Spores 

rauriform 

3-mode 

Aseptate 

Other forms 
of spores 

Absent 

Absent 

Chlaraj 
dospores at 
periphery 

Absent 

Saltations 

Absent 





Shape and ohaiacter of spoies — 

No difference could be detected between the spores on 
this medium and those developed on Guava I 


8 Banana Decoction*Agar 

The bananas were obtained fiom the local market, where 
they weie imported fiom Hajipur, Bihar They aie 
popularly known in the market as “chinia kela ” The skin 
had turned completely yellow and they weie firm and 
fragrant 

Average size, 10x25 eras 
Ptepa7aUon — 

The skin of the bananas was peeled off and rejected, 
and 200 grams of the edible portion was weighed foi the 




122 


THE ALLAHABAD UNIVERSITY STUDIES 


pi eparatiou of the decoction m thp same way as in pievious 
expeiiments pH, 4 4 The foimula is — 

Decoction fiom 200 giaras of banana 

Agai-agai 18 grams 

Distilled watei 1000 c c 

Range of tempeiatuie during expeiiment — 21 6°C - 23°C 
Giaph 8 shows the course of the daily ladial advance 
of the fungi on Banana Ho 6 showed a slight giadual fall 
in its daily late, while No 9 experienced a considerable fall 
Nos 7 and 10 each showed a use and fall alternating with one 
anothei in their daily rates of growth The best average 
rate of radial advance was obtained m No 7 and the lowest 
in No 9, while it was bettei in No 10 than in No b 


Macioscopit and nucioscopic chaiaoteis 


Oharaotei s 

No b 

No 7 

No 9 

No 10 

Colour of the 
mycelium 

Ve n et i an 
Pink 

Two regions 
Outer — Deep 
Olive (Jrey 
Oential —1 
cm Olivace- 
ous Black (1) 

Brownish 

Olive 

Pale 

Pinkish 

Buff 

(Dolour of the 
substratum 

Absent 

Absent 

Absent 

Absent 

Development 
of the aerial 
myoelium 

Absent 

Veiy good 

Good 

Best of all 
media 

Natuie of the 
growth 

hi on-staling 

Non staling 

Staling 

Non- 

staling 

Zonation 

Very faint 

7 faint zones 

Absent 

Absent 

Sporulation 

Veiy good 

Good 

Poor 

Very good 

Range of size 
of spores m 
mioions 

19 6 X 4 2 
to 

50 4 X 6 6 

11 2X66 
to 

47 6x12 6 

262x126 

From less 
than 2 8 to 
14x2 8 
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Characters 

No 6 

No 7 

No 9 

No 10 

Sep tation 
mode 

3-mode 

Spores 

muriform 

3-mode 

Aseptate 

Other forms 
of spores 

Absent 

Absent 

Ohlamydos 
pores in 
abundance 
on the 
substratum 

Absent 

Saltations 

Present 

Absent 

Present 

Absent 


Shape and oharactei of spoies — 

No 6 — The spores were stiaight ot curved, the end 
cells either pointed or blunt, the lattei more 
common 2- to 5-Beptate , highly vacuolate and 
the cells somewhat bulged out laterally, 
hypeitrophv laie The end cells germinate 
into a hypha Some of the spores were 
joined m pairs, by a hyphal piooess, given out 
by one of the cells of the spoies, a sort of 
H-connection being foimed, and reminding 
one of conjugation The significance of this 
was not clear (See figure 17 ) 

No 7 — Spores similar to those described on Biown’s 
staich except that tbe walls here were 
smooth, and most of the spoies transversely 
divided 

The production of colour was a distinct feature of this 
medium excepting the case of No 10 

Saltations — 

In No 6 they appealed on the 8th day of the culture 
and giew fastei than the parent colony (See figure 18 ) 
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The distinctive oharacteis of the aaltants weie — 


Characters 

Parent 

Saltant 

Colour of the aerial 
mycelium 

Venetian Pink 

Pale Pinkish Bufi 

Development of the 
myoehum 

Absent 

Good development 

Sporulation 

Very good 

Moie profuse 

Shape of spores 

Curved or straight, 
bluntly pointed, 

vacuolate, cells 
bulged and atro- 
phied 

Cells are not atro- 
phied Sharply 
pointed straight and 
non-vaouolate (See 
figure 19 ) 

Septation mode 

3-inode 

^-niode 


Distinctive chaiacters of the saltant of No 9 and its 


parent 


Characters 

Parent 

Saltant 

Colour of the aeiial 
mycelium 

Brov nish Olive 

Deep Ohve-Giay 

Sporulation 

Spores present 

Almost non-sporing 

Shape of the spores 

As described for 
Brown’s starch 

More niegulanty in 
shape 

Size of the spores 

26 2X12 6 [1 

47 8 X 6 6 (X 

Septation 

Uniformly S-septate 

Mostl} 3 Barely 4- 
septate (See figure 
21) 

Chlamydospores 

Present 

Absent, even when 
grown on Bi own’s 
staroh 


A study of the chait here also ahows that the saltant had 
characters quite distinct fiom those of the paient Even the 
conservative stiuctuies, eg , the spoies also exhibit changes 
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9 Orange Juice- Agar 

The oranges uesd in this evpeiiment weie from Q-oiakb- 
pur, U P They weie veiy sweet 
Avei age size 5 x 6 cms 
PtepmaUon — 

The oianges weie peeled off, and the fibies weie also 
removed from the skin of the segments, which were then 
weighed It was easiei here to extract the juice without 
boiling the segments, so they weie cut open, crushed and 
filtered pH, 4i 2 The formula is — 

Juice fiom 200 gianis of orange pulp 

Agar-agai 18 giams 

Distilled water 1000 c c 

The medium did not set, it remained permanently in a 
semi-solid state in the plates 

Range of temperature during the expeiirnent — 22°C — 

24°C 

G-iaph 9 shows that the daily growth rate of No 6 fell 
aftei a single rise within the first 6 days No 7 showed a 
daily fall up to the 6th day and then a rise No 9 showed 
a general fall in its rate aftei the 4th day and then again 

a use and a fall m its rate of growth On the basis 

of average daily rate of radial advance the four fungi 

can be aiianged in this descending order Nos 10,6,7 
and 9 


Macroscopic and microscopic chaiacters 


Characters 

No 6 

No 7 ^ 

No 9 

No 10 

Colour of the 
myoehum 

Tjlleul- 

Buff 

Centre — 
Dark Olive 
Outer — Yel- 
1 0 w 1 s h 
Olive 

Dark Olive 
Gray 

Pale Plnkisli 
Buff 
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Characters 

No 6 

No 7 

No 9 

No 10 

Colour of the 
substratum 

Absent 

Absent 

Absent 

Absent 

Development 
of the myce- 
lium 

Absent 

(rood 

Very good 

Very good 

Nature of the 
growth 

Non- 

sbahng 

Non-staling 

Staling 

Non-staling 

Zonation 

Very 

faint 

6 zones, with 
3 outer ones 
fainter 

Absent 

Two zones 
Central — 
Loose my- 
celium 
Outei— thick 
compact 

Sporulation 

Poor 

Good 

Very poor 

Good 

Range of size 
of spores m 
miorons 

168x42 

to 

42X66 

66x66 

to 

47 6x84 

22 4x 11 2 

3-mode 

Prom less 
than 2 8 to 

112x28 

Sep tat ton 
mode 

3-mode 

Spores 

muriform 

3-mode 

Aseptate 

Other forms of 
spores 

Absent 

Absent 

0 h 1 1 m y - 
dospores in 
abundance 

Absent 

Saltations 

Absent 

Absent 

Present 

0 0 lo ui — 
Deep Gull 
Gray Non- 
sporing 



10. Papaya Decoction* Agar 

The papaya used m the experiment was obtained from 
one of the local gardens The fruit was quite sound, ripe 
and firm The skin had almost turned yellow , it was 
15 X 10 oms, in size 
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Piepatation — 

The skin and the seed pojtions weie removed and only 
the pulp was used foi the piepaiation of the decoction pB, 
6 2 The formula 18 — 

Decoction fiom 200 grams of papaya 

Agar-agar 18 grams 

Distilled watei 1000 c c 

Range of tempeiatuie of experiment — 21 5°0 — 24°C 
Giaph 10 shows that the late of No 6 fiist fell and 
then rose No 7 showed an alternating fall and use No 9 
showed a fall first and then use and again a consideiable 
fall in its rate of daily advance No 10 showed an alteinat- 
ing rise and fall in its late A unifoimly good rate of 
growth of all the fungi was obtained on this medium A 
series can be arranged in the descending older of the giowth 
lates of the fungi Nos 10, 6, 9 and 7 


Macroscopic and microscopic chaiacteis 


Characters 

No 6 

No 7 

No 9 

No 10 

Colour of the 
mycelium 

Pale salmon 
colour 

M a r g 1 n — 
Olive Butl 
Colon y — 
Dark Green- 
ish Olive 

M a r gin— 
Pinkish Buff 
Col 0 n y — 
Pale Olive- 
Grey 

Pale Pink- 
ish Buff 

Colour of the 
substratum 

Absent 

Absent 

blate-Grey 

Absent 

Developm ent 
of aerial my- 
celium 

Absent 

Poor 

Good 

Good 

Nature of the 
growth 

Non-staling 

Non-atalmg 

Non-staling 

Non-stalmg 

Zonation 

6 faint zones 

6 zones 

3 faint zones 

Absent 

Sporulation 

Poor 

Good 

Good 

Good 

Range of size 
of spores in 
P 

22 4 X 42 
to 

44 8 X 6 6 

11 2 X 56 
to 

53 2 X 8 4 

26 2 X 11 2 

Pioinless 
than 2 8 to 
l9bX42 


S 17 
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Gharaoteis 

No 6 

No 7 

No q 

No 10 

Septation 

mode 

5-raode 

Spoies mun- 
form 

8-mode 

Aseptate 

Other forms of 
spores 

Absent 

Absent 

Ghlamy- 
dospores on 
substratum 

Absent 

Saltations 

Piesent 

Absent 




Shape and chaiactei of spoies — 

The spoiea weie similai to those on Biown’s staich m 
Nos 6, 9 and 10 

No 7 —Spoies smiilai to those on Biown’s staioh, in 
addition to then thick walls, which exhibited veiy piomineiit 
suiface roughness 

Papaya produced colour zones in Nos 7 and 9 Thecoloui 
of the substratum was developed only in No 9 The lesulta 
in the development of aerial mycelium were fairly satisfactoiy 
except in No. 6, a pionotal type Zonation was indistinct, 
though common to all fungi except No 10 The pioduction 
of the spores was quite good in all the fungi, except No b, foi 
which the medium pioved pooi in seveial other lespects also 
The septation mode in the parent rose to 5 The development 
of ohlamydospores was similar to those of the othei media 
The medium also produced saltants in No 6, which differed 
from the parent colony in the following chaiactei s — 

1 Coloui Pale Pinkish Buff 

2 Mycelium Good development 

3 Septation mode 3 

4 Spores . Smallei than the paient 

The medium on the whole is very good foi the study of 

growth rates, sporulation, saltations and chlamydospoies 
Due to its low cost and simple method of piepaiation, it is 
the second best medium thus fai met with in this work for 
the study of the fungi 
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III COMPARISON OF THE DIFFERENT MEDIA 
Gmoth Rate — 

As seen from the table, the largest colonies weie obtain- 
ed on Apple I, keeping m mind all the fou) fungi The 
second largest were those on Papaya 

The aveiage rate of radial advance was calculated fiom 
9-day old cultures The following tables give the coinpaia- 
tive rates of ladial advance on the dilFeient media All 
measurements are given m centimetres 

Ot owth rate of No 6 — 



Medium 

Giowth Rate 

1 

Apple I 

614 

2 

Papaya 

56 

3 

Brown’s starch 

448 

4 

Grape I 

44 

5 

Banana 

437 

b 

Giape II 

433 

7 

Orange 

433 

8 

Apple II 

424 

9 

Guava I 

325 

10 

Guava II 

314 

Growth 1 ate o/ 

'■No 7 — 



Medium 

Growth Rate 

1 

Giape I \ 

565 

2 

Grape II J 


3 

Guava II 

523 

4 

Papaya 

. 51 

5 

Apple I 

506 

6 

Banana 

491 

7 

Guava I 

•473 

8 

Apple 11 

46 

9 

Orange 

41 

10 

Bi own’s staich 

335 
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Qiowth 7 ate of No 9 — 



Medium 

Growth rate 

1 

Apple I 

^13 

2 

Papaya 

524 

3 

Griape I 

481 

4 

Grape II 

476 

5 

Brown's staich 

410 

6 

Guava 11 

334 

7 

Banana 

320 

8 

Apple II 

310 

9 

Oiange 

262 

10 

Guava I 

187 

Gtototh tate of No 10 — 



Medium 

Growth late 

1 

Apple I 

59 

2 

Papaya 

576 

3 

Giape II 

541 

4 

Giape I 

54 

5 

Oiange 

51 

6 

Apple II 

48 

7 

Guava II 

456 

8 

Banana 

455 

9 

Guava I 

443 

10 

Brown’s starch 

421 


Taking into considei ation all the chaiacteis it can be 
safely concluded that the late of growth alone is no criterion 
of the value of a medium The same has been also found by 
Mitra (16) working with the same foui fungi Stevens and 
Hall (8, p 15) state that “ no coirelation is noted between 
the rapidity of lineai growth and the nutritive value of the 
medium In many instances most lapid lineai giovth 
occuned in what was surely the poorest medium ” 

Colow ft oduchon ■ — 

Attention was drawn in the account of the previous 
expel iments to the fact that all the four fungi diffei from one 
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another in coloui pi oduction on the same medium When 
grown on different media, a change in the intensity of the 
colour was noticed but the basic colours remained the same 
The basic coloui s foi the fniii fungi were — 


No 

b 

Pink 

No 

7 

Olive 

No 

9 

Brow 

No 

10 

Pink 


On the different media diffoient shades of these coloui s 
were produced as shown in the chait given foi each e\peu- 
ment The gieatest variability m coloui was shoivn by 
Nos 7 and 9, where the shade of even the basic coloui was 
sometimes slightly different Those observations suggest 
that the presence of the basic coloui on all the media is due 
to a factoi for colour pi oduction inherently present in each 
fungus The appeal ance of different shades of that basic 

colour would at once suggest the effect of the different media 
in bringing about these modifications Hence it can be 
concluded that media are partially lesponsible foi the 
production of colour in fungi It may be stated here in a 
genei al way that the intensity of the colour of the aeiial 
mycelium was obseived to fade with the age of the culture, 
while the coloui of the substiatum intensified with age 
Development of the aei lal mycehum — 

The development of the aerial mycehum on the diffeient 
media may be classed as {%) luxuriant , (tj) good , (^^^) poor , 
{%v) absent, and is shown below for the diffeient fungi They 
are ai ranged in a descending order — 

In No 6 — 

{t) Luxuriant on no media 

{ii) Good on no media 

(m) Pool on Grape I and Grape II 

(i?j) Absent on Apple I, Apple II, 

Guava I and 11, Banana, 
Orange and Papaya 
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This fungus 18 one of the pionotal toims of Fu'^mmvt, 
which do not develop any aerial mycelium 

In No 7 —This fungus develops aeiial mycelium on 
all the media 

(0 Luxuiiant on Banana 

(n) Good on Guava 11, Grape II, 

Guava 1, Grape I 
and Oiange 

(ni) Pool on Apple II, Bi own’s 

starch, Papaya and 
Apple I 

(iv) Absent on no media 

In No 9 — 

( i ) Luxuriant on Guava II, Guava I, 

Orange, Grape II, and 
Grape T 

( u ) Good on Papaya and Banana 

(^n) Poor on Brown’s staich, Apple I 

& Apple II 

{iv) Absent on no media 

In this fungus luxuiiant giowth is obtained on 5 out 
of 10 media used 
In No 10 — 

(i) Luxuiiant on Banana, Brown’s staich 

and Oiange 

(«) Good on Guava II, Guava 1, and 

Papaya 

(m) Pool on Giape II, and Grape I 

(iv) Absent on Apple II and Apple I 

In lespect to the development of aeiial mycelium, taking 
into account all the foui fungi, the media stand in the 
following descending oidei 

Banana, Guava II, Guava I, Oiange, Giape II, Grape I, 
Bi own’s staich. Papaya, Apple II, and Apple I 
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It was obaeived that the devclopmeDt of the aeiial 
mycehum was better on media of higher than those of lowei 
concentiations These lesalts aie in agreement with those 
of Sawhney (13, p 141), who states that, “the aeiial 
mycelium is well developed in highei concentiations and 
diminishes m lower concentrations” Howevei, this was 
not very well maiked between Apple I and Apple II It 
was also bettei on Gluava II than on Guava I, showing 
that green guavas give bettei results than the iipe ones 
Natw e of the gt owth — 

Nos 6, 7 and 10 did not produce “ stale cultures” on 
any of the media used “Staling” giowth was only 
observed m No 9 With lespect to this fungus, the media 
may be divided into two groups 

1 Non-staling Bio-wn’s starch, Apple I, 

Giape I and Giape II, 

Guava II and Papaya 

2 Staling Apple II, Guava I, Banana 

and Orange 

A oompanson of these results with those of the develop- 
ment of the aeiial mycelium in No 9 will show that a good 
giowth of aeiial mycelium is associated with the “staling” 
media The cause of “ staling” is attributed by Brown (9) 
to the liberation of CO 2 and NHb m the metabolic processes 
He says that these gases aftei diffusion are again absorbed 
by the medium at the growing maigin of the colony, thus 
making it less suitable for growth Balls (S) attributes the 
tendency of formation of aerial mycelium to the accumulation 
of poisonous excreta and thus the aerial hyphae retuin to the 
suiface The lesults obtained for No 9 suggest that this 
fungus gives out much “staling products'’ in its giowth They 
aie absorbed and accumulated at the maigins of the growing 
legions The hyphae instead of growing fuither, return to 
the surface and increase the bulk of the aerial mycelium 
Thus in No 9 there results an association of “staling” 
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Medium 

Number of Zones 

Colour Zones 

8 B r 0 w n’s 
starch 

4, faint 

Outer— Pale Olive Buff 

Inner — Dark Olive 

9 Grape II 

3, distinct 

Oiitei — Vetnei gieen 

Middle — Deep Olive 

Innei — DniL 01i\e 

10 Grape I 

2, distinct 

Outei — Buffy Olive 

Innei— Dark Olive 


All the media, except Apple T, and Apple II, foimed 
colour zones m this fungus These colour zones weie well 
marked from the gi owing zones 


Zonation in Ao 9 — 

Biown’s staioh, Banana and Orange did not develop 
zonate colonies in this fungus The media aie aiianged 
below in descending oidei accoidmg to the mimbei of 
zones — 


Medium 

Number of Zones 

Colour Zones 

1 

Apple I 

5, distinct 

Colourless 

2 

Guava I 

4, distinct 

Outer —Saooardo’s umber 
Inner — Tawny Olive 

3 

Guava II 

4 distinct 

Outer— Oinnamon Buff 

Inner — Tawny Olive 

4 

Apple II 

3, distinct 

Colourless 

5 

Papaya 

3, distinct 

Colourless 

6 

Giape I 

2, distinct 

Outer — Safrano Pink 

Inner — Olive Brown 

7 

Grape II 

2, distinct 

Outer — Safrano Pmk 

8 

B r 0 w n’a I 


Inner— Olive Brown 


staioh 1 



9 

Banana 5- 

and 

None 

Colourless 

10 

Orange J 
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On Gruava land Grua\a fl the niaigins of the zones weie 
wavy, giving the colony a floial shape (Photo 6 ) 

Zonation m iVb 10 — 

None of the media used, foim zonate colonies m this 
fungus On Oiangc, only a faint zonation was fonned 
This was maiked into two mycelial legions The outei had 
compact mycelial giowth and the innei was distinguished by 
the loose natuie of the mycelium 
Spot ulation — 

The following chait shows the position of the 
media accoiding to abundance of spore production m the 
four fungi — 



No b 

No 7 

No 9 

No 10 

Poor — 

Papaya 

Brown’s, starch 
Apple I & II 
Grape I & II, 
Guava I & II 
and Orange 

1 

Orange, 

B r 0 w n’s 
s t sr r 0 h, 
Apple I & II, 
Guava I & II 
and Bananti 


Good — 


0 1 a n g e, 
P a p a > a , 
Brown’s 
s( uch, Apple 

I & 11, Banana, 
Gua\a I & II 

Papaya 

Papaya, 
Brown’s staroli 
Guava I & II, 
Apple 11 and 
Orange 

Very 

Good 

Banana 

Grape I & 11 

Grape I 
Grape II j 

Apple I 
Grape I & II 
and Banana 


Taking all the font fungi into consideiation, the media 
can be aiianged in this descending oidei of spoie- 
production — 

Grape T and (jri ape II, Banana, Papaya, Apple I The 
rest of the media weie almost equal in their spore- 
production 
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Range of size of spates and chlamijdospot es — 

A change in the lange ot the size of spoies was noticed 
on different media Using length of spoies as the basis, 
the lange of tlio size of spoi es is given m diffeient e\peu- 
ments The laigcbt spoies m No 10, wcie obtained on 
Apple II The foiination of chlamjdospoies ivas exclusively 
lestiicted to No 9,(Figuies7 and 14) They weie developed 
on all the media except Hi own’s staich They usually 
developed aftei the 8tli day of inoculation In the begin- 
ning they aiiBc on the suiface of the substiatuni belov the 
aeiial mycelium and latei spread all ovei the medium On 
Giape I and II, distinct tiiangular patches of chlamydospoies 
weie developed at the penpheiy of the colonies (Photo 4) 
The hyphae of No 9 weie usually coiled, twisted and 
mteitvvmed { Piguie 5 ) This featuie was the most 
pionounced in cultures on Brown’s starch aftei 20 days 
At certain places these hyphae weie seen to foim compact 
masses, having the appeal ance of scleiotia 
SeptaUon mode — 

In this woik, a change in the septation mode was 
obseived on the media This change was quite fiequent 
and noticeable in No 6 The septation mode was constantly 
3 in No 9 In No 7, the spoies being diffeiently-shaped 
and inuntoira, no septation mode was calculated The 
spoies in No 10 weie aseptate unifoimly The following 
table shows the airangeinent of media acooiding to 
deci easing septation mode in No 6 — 

Medium Septationmode Medium Septationmode 

1 Bi own’s staich 5 2 Papaya 5 

3 Apple I 4 4 Apple II 3 

5 Otheis 3 

Shape and charactei of spoies — 

The spoies weie compaied with those on Biown’s 
staich They aie described fully m the preceding pages, 
and only special features will be mentioned here 
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The spoies ot No 6 exhibited prominent gianulaiity 
and refi active globules on Griape I and II These features 
weie also noted m the spoies of othei fungi on these media 
No b also exhibited bulging of cells, which featiiie was also 
piesent on Guava I and II, Banana, Oiange and Apple II 
On Guava 1 and II, this bulging of the cells was found to 
disappear with age Wheievei the cells weie bulged out, 
ciescent-shaped spoies weie raie 

The spoies of No 7 showed lOugh, indented spoie- 
eoats on Grape I and II, Oiange and Papaya 

The spoies of No 9 weie geneially unifoiin in shape and 
features, but on Guava I and II, and Oiange tlieie weie also 
stiaight and ellipsoidal spoies in addition to the tuived ones 
The spoies of No 10 weie largest on Apple II , but 
no diSeience in then shapes and cbaiaotei could he noticed 
on any of the media 

Giape I and II bad a tendency to pioduoe gianulaiity 
in the spores of all the fungi (Figs 10, Jl, 12 and 13 ) 

Saltations — 

Saltations weie obsei ved on 4 out of the 10 media and 
in 2 out of the 4 fungi used The best saltants weie deve- 
loped on Banana in Nos 6 and 9 (Figs 18 and 20) Next 
came Bi own’s staich, which also pioduced saltants m Nos 
6 and 9 (Photo 1 and 2) These weie well developed and 
distinct Papiya and Oiange also produced saltants in 
Nos 6 and 9 lespectively These were not as sharply 
defined as the preceding ones All these saltants aie fully 
desciibed in connection with the dififeient media The 
cause of then development is not yet fully understood Heie 
it 18 fully evident that then foiination is in some way con- 
nected with the natuie of the medium, as they appear only 
on cei tain media and not on otheis Giape I and 11 aie 
lecomm ended as media for cultural Study of the fungi, if one 
wishes to avoid saltants 
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Taking into account the development of mipoitant 
chaiacteis ol the fungi, and the cost of piepaiatioii the 
autlioi would lecommendthe media in thefoHowing oidei — 

1 Bauana decoction-Agai Best 

2 Papaya decoction-Agai 

■f Giape deeoction-Agai, No 1 

4 Gri ape decoction- A gai, No II 

5 Brown’s staich-synthetic iiiedium 

b Cxieen guava decoction-Agai, No 11 

7 0 1 a n ge j uice- Agai 

8 Apple decoction-Agai, No I 

8 Apple decoction-Agai , No II 

10 Ripe guava decoction-Agai, No I Pooiest 

IV SUMMARY 

] Pom Deuteromyoetes (No 6, Fusanum sp , No 7, 
Macrosponum sp , No Q, Aerothecium sp , and No 10, Spicatia 
&p) were giown and their variations studied on ten natural media 
prepared fiom extracts of Apple, Grape, Guava, Banana, Orange 
and Papaya All these media weie acidic in reaction Brown s 
stdrch was moluded for purposes of comparison 

2 The best rates of growth were obtained on Apple I and 
Papaya and the poorest on Guava I and Orange 

3 Oolom of rayoelium varied more or less from one medium 
to another 

4 Development of aerial myoelium was better on media of 
higher oonoentrations than those of lower oonoentrations It was 
also better on green Guava than on Ripe Guava The best results 
are obtained on Banana and Guava and the poorest on Apple I and 
Papaya 

6 Best development of zonation was obtained on Guava I and II, 
and the pooiest on Brown’s starch. Banana and Orange 

6 The best sporulation was obtained on Grape I and II, and 
Banana, while the poorest was on Guava I and 11, and Apple II 

7 Spores showed variations in constitution, shape, size and 
even septation mode on certain media, most on Banana 
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8 The best saltations were on Banana and Brown’s starch and 
the poorest on Papaya and Orange, while the rest of the media 
gave negative results 

9 Ohlaraydospores were pioduced abundantly on all the 
media except Brown’s stuoh They appealed in triangulai patches 
at the peripheiy of the oolonies on Grape I and II 

10 Because of low cost ease of preparation and excellent deve- 
lopment of the fungi on them, Banana, Papaya and Giapo I and II 
are specially recommended 

In oonolusion, the author acknowledges his indebtedness to 
Piof J H Mitter for suggesting the problem and his guidance in 
this work, and to Mr R N Fandon for his help in the pieliininary 
rayoologioal work 
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TT EXPLANATION OF PHOTOGEAPHS & FIOUEES 

Phofo — 

1. No 6, showing saltations The white regions represent the 
saltants having good myoehal growth, while the darker 
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region is the parent, which is pionotal type On the 
whole the saltants are seen to oooupy more area than 
the parent colony 

i No 9, showing saltations in the colony at the periphery 
Five dark sectors represent the saltants, while the parent 
colony is seen to occupy more area 

3 No 7, on Apple I, showing zonation in the colony Light 

and dark zones can be seen alternating with one another 

4 No 9 on Grape I is seen to develop distinct triangular 

patches, a, at the periphery These are regions of 
ohlamydospores The fungal colony is also seen to show 
wavy zonation 

o No 9 on Guava I is seen to show its “ staling ” nature of 
growth The development of aerial mycelium is less 
here than that shown in Photo 6 
d No 9 on Guava II is seen to show its “ staling” nature 
of growth The development of aerial myoehum is shown 
better than m Photo 5 It is also seen to show a floral 
shape of its colony 

7 No 9 on Orange is seen to show broad wavy zones and 
saltants, b 

Figures — 

1 Spores of No 6 on Brown’s staroh 

2 Spores of No 7 on Brown’s staroh The wall of one is 

shown warty 

3 Spores of No 9 on Brown’s staioh 

4 Spores of No 10 on Brown's starch 

5 No 9 on Brown’s staroh, showing the nature of the 

myoehum, which is peculiarly coiled, twisted and 
intertwined 

6 Spores of No 6 on Apple I 

7 No 9 on Apple 1, showing a oham of ohlamydospores 

at various stages of their development 

8 Spores of No 0 on Apple II 

9 Spores of No 10 on Apple 11 They were hyaline and 

very slightly granular in the middle 
10 No 6 on Grape I, showing granular and vacuolate nature 
of spores on the 8th day On the 20th day they change 
their shape and nature as shown. 

3 19 
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11 Spores of No 7 on Grape I showing the grmulai 

nature 

12 Spores of No 9 on Grape I, showing the granular nature 

15 Spores of No 10 on Grape I showing the granular 

nature 

U No 9 on Grape I, showing ohains of ohlamyclospores 
at various stages of their development 
Ifj Spores of No 6 on Guava I, showing the vacuolate 
nature Two of the spores are seen to germinate by 
then end oells 

16 Spores of No 7 on Guava I, showing waity walls 

17 Spores of No 6 on Banana Two pairs are seen to be 

joined, reminding one of “conjugation” One spore is 
seen to germinate by its end cell 
It' Spores of Saltant of No 6 on Banana 

19 Spores of Saltant of No 9 on IBanana Some of the 

4-septate spores are also shown 

20 Spores of No 7 on Papaya, showing the characteristic 

warty walls of the spores 
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NOTES ON TREMATODE PARASITES OF 
INDIAN BIRDS 
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S 0 VEEMA, 

Department of Zoology, The Umveisity of Allahabad 


INTRODUCTION 

The material which forms the sub]ect of this communi- 
cation consists mainly of the author’s own collection, 
extending over a period of over four shooting seasons in 
the United Provinces and the collection lent by the 
Tropical School of Medicine Calcutta and the Zoological 
Survey of India For this I express my deep indebtedness 
to Dr Baini Prashad, Director of the Indian Zoological 
Survey and to Dr PA Maplestone, Officer in charge, 
Hookworm Research Laboratory My best thanks are 
also due to Dr B Mirza, Director Zoological Laboratories, 
Muslim University, Mr Lachmi Sahai Veterinary 
Research Officer Behar, Mr Dharam Narain, Professor of 
Biology, Kayasth Pathshala College, and Prof M A 
Moghe of the College of Science Nagpur for some valuable 
material I am also grateful to those friends who did a 
lot of shooting for me here, in Bengal and in Orissa 

The intention of the author was to bring out a 
monograph on the Trematodes parasites of North India 
with special reference to water and Shore Birds and this 
IS in course of prepaation But, recently, with the 
growing knowledge of forms made available, other workers 
in the country have also started working on the same forms 
147 
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Therefore, the present paper is m the nature of a 
preliminary report giving sufficient details of such forms 
as have already been worked up This is intended to save 
my four years labour and also to facilitate the work of 
such others who may feel interested in the study of these 
parasites The original paper with figuies of forms 
mentioned here will soon follow m parts 

In the end I wish to convey my gratitude to Dr D E 
Bhattacharya, Head of the Department for his ready help 
and guidance in this work 


Faimly ECHINOSTOMATIDAE Poche, 1926 
Genus I ECHINOSTOMA Eudolphi, 1809 

Four forms of the genus, Echinostoma, have been 
collected and studied from four different hosts, and brief 
notes about all of them are given here 

1 Echinostoma hhattachaiya'i n sp 

Description — Body elongated, spiny, sides nearly 
parallel, both ends rounded, broadest in region of 
acetabulum, size 57 x 1 05 head collar, 0 3 x 0463, with 
35 spines, 5 on each side form the ventral end group, 4 oi 
5 are laterally placed, the rest m uninterrupted double 
row, along dorsal side, end spines and dorsal spines of 
nearly same size, 0050 x 00168, oral sucker subterminal 
0 185 X 0 235 , prepharynx short oesophagus slightly 
longer than coUai 0 336 ventral sucker in anterior fifth 
of body, 0 924 distant from front end, large, circular 
0713x0 798 cirrus sac short, antero-dorsal to acetabu- 
lum, seminal vesicle elongated, and cirrus curved, 
genital pore between sucker margin and intestinal 
fork, caeca reach near posterior end ovary transversely 
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oval, nearly equatorial, 0 134 x 0 18, about 1 0 behind aceta- 
bulum, median shell gland mass larger than ovary 
between it and first testis anterior testis 3 07 behind 
anterior end, margins irregular, ovoidal in outline, 
sire 0463x0302, posterior testis more elongated and 
sepal ated from the anterior by 0 50, size 0 506x0285, 
shape elongated oval, margin feebly rugose post testicular 
space 1 6 vitellaiia lateral, partly or entirely overlapping 
(. aeca, from behind acetabulum to near end of caeca utei us 
coils from shell glands to ventral sucker, walls indistinct 
eggs about 25, operculated, large, 0091-01092x0 067 — 
0072 in size In small intestine of black-winged stilt, 
Mainpuri XJ P 

The above species difiers from all those with same oi 
nearly same number of collar spines, in the relative posi- 
tion and sizes of the various internal organs, and hence 
designated after the Head of the Department, as a token 
of gratitude for his ever ready and ungrudging help 


2 EchinostOTiia crecci n sp 

DescnpUon — Body elongated, flattened, minute spines 
detected over anterior half, anterior end slightly more 
tapering than posterior, broadest in the region of the ovary 
size in life varied from 5-8x1-125, on fixation 8 8x14 
head collar 03x0 506, with 32 spines, 4 in each ventral 
end group, 0 058 x 0 025 larger and stouter than others 
0 039 X 0 016 , the arrangement in two rows seen in case 
of some dorsal ones only oral sucker nearly terminal, 
0 144 X 0 21 prepharynx short pharynx 0 135 x 0 143 
oesophagus long 058, and broader than caeca ventral 
sucker in anterior fourth of body, 1 275 distant from 
nearest end, prominent, circular, 0638x0705 cirrus sac 
along anterior border of acetabulum, seminal vesicle promi- 
nent at base, cirrus convoluted, genital pore to one side of 
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median line between suckei and intestinal tork ovaiy 
transversely ovoidal, 027 0 336 on equatorial line, 2 5 
behind acetabulum oviduct distinctly seen arising from its 
middle shell gland mass larger than ovary partly ovei- 
lapping it testes loundish with irregulai margin ante- 
1 lor 0 59 — 0 44 close behind shell gland posterior 0 555 
0 42 nearly 0 16 behind anterior post testicular space 2 68 
viteUaria from about 0 75 behind acetabulum to posterior 
end, lateral, overlapping caeca here and there up to second 
testis, behind it run in and meet one another, follicles 
large well developed uterus long, coils between ovary 
and acetabulum, fills mtervitellarial space , eggs numerous, 
large spindle-shaped, 0 1092 - 0 117 6 v 0 058 - 0 067 In 
intestine of common teal, Allahabad 

The only species Icnown to me with an equal numbei 
of collar spines is EcJitno^tomum qovwdum Moghe, 1932, 
described from India, from another bird But this is a 
comparatively larger form, and has a shorter forward 
reach of the vitellaria than the other Indian species, and 
also very distinctly different in other characters There- 
fore It is named after its host 


3 Eehtno'itonia mtnmus n sp 

Descn'pUon — Body comparatively small 50x09 
without spines and with sides nearly parallel, excepting 
near the posterior end which is gradually tapering, ante- 
riorly a neck with a broadly truncated collar body broadest 
in region of acetabulum head collar strongly muscular 
well developed, 0 352x0506, spines on dorsal surface in 
two rows, 0 0624 x 0 0168 , number uncertain owing to some 
having dropped, oral sucker terminal with mouth open- 
ing ventro-terminal, 021x024 prepharynx nearly equal 
to pharynx, 0 168 x 0 185 oesophagus, 0 51 long and about 
twice as broad as intestinal caeca ventral sucker, 0 67 x 
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0 63, goblet-shaped, with thick muscular walls , at one third 
body length from head end cirrus sac oval, 0 336 long, 
paitly overlapping acetabulum genital poie at level of 
intestinal bifurcation, median ovaiy and testes all 
roundish, suhglobulai, equidistant fiom one another 
ovary 0 165 in diameter, 1 25 behind ventral sucker clearly 
behind middle length of body shell gland about as big as 
ovary overlapping it in part anterior testis 0 36 ^ 0 30 
posterior but slightly longer, post testicular space 14 
vitellaria follicles small, rounded never crowding much 
from behind acetabulum to 0 37 ahead of hind end stiictly 
confined to lateral field, occasionally overlapping cacea but 
never extending much inwards uterus between ovary and 
ventral sucker intercaecal, eggs broadly oval about 50 
in all, 01176-0126x0062-0067 excietniv hladdei 
distinctly seen, in mounted specimen extending to posterior 
testis and bifurcating, it appears four-chambered, pore 
subtermmal Tn intestine of Black Swan Patna 
Behar 

Leaving aside the number of collar spines to be deter- 
mined when more material is available, in its non-spmy 
cuticle, in its smaller size of vitelline follicles restricted to 
a narrow belt and in the particular shape and compaiative- 
ly smaller dimensions of its repi oductive glands it com- 
bines characters which distinguish it from forma like E 
Columlae Zunker 1925 which has much smaller eggs, 
E acadermca Skriabin, 1915, which is spiny and about 
twice as big E exile Lntz, 1924, which is also spiny and 
has a large number of eggs E australa^iavum Nicoll, 1914 
(1915) and the allied E hilhfenm Nicoll which differ in 
peculiar shape of posterior testes in half twists, and con- 
siderably larger body size, and E corm Yamaguti, 1934 
a much more stoutly built form with testes overlapping, 
numerous eggs and scale-like spines Therefore I am 
certain that the form is new 

V 20 
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4 Echtnostoma longicn iui> n sp 
DPbcn'ptwv — Body th,m, elongated, neck legion with 
inaigins ventrally cuiled, and neck often bent at an angle 
to posteiioi body, bioadest in legion of acetabulum scale 
like cuticiilai spines, on nock moie close, visible np to 
legion of ovary, size 5 — 7x09 — 12 collai more oi less 
of same form and size as in E mintmus n sp , head spines 
14, in two alteinatiiig lows diffeiing in size from one 
another , larger ones 0 057 / 0 0165 smaller about two- 
thirds as long, end group of 3 spines oial sucker 018 x 
0 21 , prephai’^nx a little longei than oral siickei pharynx 
smaller than oial suckei oesophagus long, not thickei 
than intestinal folks, 05 long ventral suckei 0 45 — 0 56 
in diameter nearly one third body length fiom head end 
cirrus sac conical small only partly oyei lapped by ace- 
tabulum one specimen with cirrus exserted, yery long 

0 34 X 0 025 oyary round small, behind middle of body, 

01 nearly equatorial, 015 in diametei, midway between 
acetabulum and anterior testis testes proportionately 
large, anterior subquadrate, posterioi elongate, conical in 
outline, each testis twice as long and broad as ovary 
vitellaria from level of hind margin of acetabulum to near 
posterior end, lateral up to hind testis but approach one 
another behind, follicles large, dense uterus short with 
few eggs, in one specimen only four, in the other largei 
one none excretory bladder m the largei specimens 
appears two-chambered pore ventroterminal, bladder 
leading into it by a narrow tube In intestine of Mute 
Swan, Patna, Behar 

As the two specimens on which the above description 
is based are both curved, they have been left to soften in 
alcohol glycerine, so as to straighten them for fuller study 
Therefore this species is only provisionally considered new, 
because of the few eggs and the two-chambered excretory 
bladder 
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Genus II ECHINOPAEYPHIUM Dietz 1909 

Four foims of this genus also have been so fai collected 
and studied 

5 Echino'paiif'plmm lecuimitum variety ind'iana, n va) 

De’^cti'ption — Several specnuens of this chaiactei- 
istically curved form were obtained from common snipe, 
and a few also from a brahmany duck They body has the 
characteristic shape, bent ovei itself from behind ventral 
siickei, with the lateral maigins of the neck cuiled 
ventrally In the variable shape of its testes and the varying 
sizes of its spines noted by different writers, like Dietz 
1909, Skrajabin 1915, and Yamagnti 1933, the specimens 
foi different hosts and countiies show sufficient lange o1 
variability Even the body size has been stated to vary 
from 2 8 to 4 7 Only the number of collar spines is 
constant, namely 45 

The size of my specimens comes within the range 
indicated above, but in its much larger ciirus sac, 042, 
(instead of 024-025 described for the parent species) 
which reaches to neai posteiioi border of testes, and the 
comparatively laiger size of the pharynx 0126x0 08 
instead of 0 063, and other minor features I cousidei my 
form to be a new variety 

The full details of this aie not given because of another 
closely similar form in which the numbei of spines on 
collar appeal 47 instead of 45, obtained from one of the 
snipes The latter is a species still under enquiry 

6 Echino'paiy'ph'iu'm splendens n sp 

Desonyhon —Body elongated, stout looking, 13 76 x 
2 5 ]ust behind acetabulum head collar 06x09, with 37 
spines, 5 in each end group, stouter 0084x00336, those 
along lateral and dorsal aspects in two rows of equal 
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length, 0 1092 / 0 0252 prepharynx very short oesophagus 
bioadens posteriorly ventral sucker 1 38 behind head 
end, very large 142S/sl38, cirrus sac about 10 
long and half as thick, though lies m mounted specimen 
along anteiior maigin of acetabulum, it is not its natural 
position genital poie to one side of median line vitellaria 
as characteiistic of genus, from neai posteiior end to some 
distance behind acetabulum, follicles dense and laige, but 
those of two sides not quite touching each other, even 
behind testes ovaiy neaily m middle length of body, ovoid, 
transverse, slightly to one side of median line, 0435 x 0 629 
uteius extends to behind shell gland, but mam coils from 
ovaiy to sucker, ivith numeious eggs, testes legularly oval 
with smooth margins, anterior 0 67 x 0 629 neai one thud 
body length fiom hind end, posteiior 1 26 x 0 506 separated 
from anterior by a shoit gap of 027, and laiger than 
anteiior post-testicular space 3 44 eggs numerous 0 1176 
X 0 0756 in average size In intestine of crows (lare) 
This species is based on a single specimen obtained 
from about 100 house and jungle crows shot during two 
years by Mr M N Datta I do not considei it coming 
within the allied genus Eclnnostoma because of its very 
large cirrus sac, as compared with the small cirius sacs 
which characterise that genus and the regulaily oval testes 
The genera Echmostoma and Echmoparj-phium are very 
similar and I think that they may be merged together, but 
I shall consider the question later in the final paper, if 
sufficient proof is forthcoming It has the same numbei 
of collar spines as Echmostoma ralh Yamaguti 1934, 
but is much larger than it and very diiferent type of 
ciirus sac The form from Japanese ciow, Echinostomum 
coym Yamaguti, though nearly as big as the above species, 
has 47 collar spines Of the Echznoparyphtum species 
known to me only E aconiatum, Dietz, 1909, has 37 collar 
spines but that form is only 1 6 long, and very different 
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in othet lespects Thus the species is designated as 
new 


7 Ech'inojjon.y'phimi gizzauhn n sp 

Description — Body elongated, slendei , neck concave 
with edges ventially curved, 2855 — 30 046 — 0 55 in 
region ol testes, minute spines on anothei region collar 
0 201 0 30 with 22 spines, angular ones 0 05 / 0015, of 

border ones larger 0 042 x 001, smaller 0 0252 0 09 oral 
sucker neaily globular 0 084 X 01008 pharynx globulai 
008 oesophagus about as long as vential suckei vential 
sucker 0336x0293, strongly miisculai with deep cavity 
in first fourth of body length cirius. sac, 0 252 / 0 168, 
reaching posteriorly to middle of acetabulum genital 
pore median on intestinal folk uteius, shoit, between 
ovary and ventral sucker, intervitellarial, with few eggs 
(13-20) laige ovoid oi neaily lounded 00756x0 67 oi 
0 1008 X 0 071 ovary subspherical, 0 143 in diameter, about 
middle of body, testes smooth-margined, regularly ovoid 
or oval, anteiior 0 2352x021 roundish, posterior 0336x 
021 post testiculai space about 0 67 vitellana fiom 
hind bolder of acetabulum to near posterior extremity, 
follicles large, usually transversely elongated, thick 
excretory pore postero-teiminal In Gizzard of Black 
Sawn 

The form is certainly new among the described species 
of the genus because of the small number of its collar 
spines., and theiefore given a new name I have some 
doubts about its location but as the deta given for it, 
No 19 of the Calcutta Tropical School of Medicine, con- 
tains this information I have to abide by it 

8 Echinopaiyphium sp 

In another tube, No 27 of the School of Tropical 
Medicine Calcutta, are about half a dozen specimens 



156 


THE A.LIAHABAD UNTYFRSITY STUniEb 


labelled from the intestine of the same host as the previ- 
ously described species Some of these have been mounted, 
and tvpo of them appeal quite difteieiit fiom the new 
species gizzardai described above Then main features 
are as folloivs 

Des(.7%'ptton — Body small elongated neck legion often 
ventrally arched over with cui] sides Colloi of the usual 
type with 44 spines 5 in end gioiipsi of which 3 aie large 
0 067 X 0 0168 and two ventral ones smallei 0 042 x 0 01 
the lateial and doisal ones 00588 0122 appeal to be 
a 1 ranged in couples oial sucker 01176 vential siickei at 
one-fouith to one-fifth of body, 042/^0336 uterus long, 
eggs about 30, large , oval ones 0 756 x 0 588 boat-shaped 
ones 0 084 x 0 05 ovary 0 168 x 0 161 , testes large, anterioi 

0 353x0218, posterior 042x0 21, with a gap of 0588 
behind cirrus sac 03 long 

A second specimen mounted on the same slide, from the 
same tube shows only 33 spines, 4 in each of the end groups 
and only 25 border ones That is why I do not give any 
definite name to the above species yet, as I suspect there 
may be more than one species in the tube , and I have not 
been able to straighten and examine the others so far 

Genus III EUPARYPHIUM Dietz, 1900 
9 Enparyfhzum long^test^s n sp 

Descj’iption — Body very long, 10 5 — 11 7, and broadest 

1 5 — 17 in testicular region anterior part covered with 
minute spines both on ventral and dorsal surfaces beyond 
acetabulum, spines decrease and found only ventially 
collar rather feebly developed, and spines, owing to speci- 
mens being rather thick, could not be counted In the 
single straightened specimen examined in creosote they 
appeared to have been dropped But in spite of the 
invisibility or absence of collar spines the form, in its 
body shape and size, in the position of its ventral sucker 
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close to oral sucker, m its beautifully elongate-oval cirru^- 
sac, the considerably elongated testes and the nature ot its 
vitellaria it bears an unmistakable resemblance to the 
genus Euparyphium It may be ascertained after examin- 
ation of «ome more specimens, now in course ot ti eatment, 
that It IS entirely without collar spines If so either the 
dehnition of the genus will have to be modified or the form 
raised to a new genus The other measurements, as an 
average of three different sized individuals are collar 
breadth 0 547 oral sucker 0 227 0 27 piephaiynx absent , 
pharynx 0227 y 021 oesophagus shoit, nearly as long as 
pharynx ventral sucker 1 007 y 0 025 prominent, goblet- 
shaped , verv close to anterior end 0 950 — 1 1 from the 
extremity cirrus sac elongate, oval 0 882x042, to near 
hind magin acetabulum uterus short intercaecal 
between ovary and ventral sucker ovary near first third 
of body length 378 from fiont end, oblique 0 336 x 0252 
receptaciilum seminis present dorsal to shell gland which 
lies between ovary and anterior testis testes very long 
sinuous, "With margins smooth, in middle third of body 
anterior 1 06x04 posterior 105-107 <046 post testi- 
cular space 42 intestinal caeca terminate at 0336 from 
hind end and vitellaria at 0378 vitellaria lateral, mostly 
extracaecal throughout their length, from behind aceta- 
bulum to near hind end of body eggs oval, 01008 — 01092 
X 0067 — 0 0756 In intestine of Black Swan Tube 19 
Tropical School of Medicine Calcutta 

Genus IV MICROPAEYPHIUM Dietz 1909 

Two species of this genus have been obtained, only one 
of which has been so far studied and included here 

10 Mtcro'pary'phiummontei n sp 

Descrt'pUon — Body elongated, stoutly built broadly 
tapering at both ends posterior end with a caudal process 
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7 1-76/ 0 67 - 0 72 m region of ovary minute cuticular 
spines distinctly on neck region collar feebly developed, 
two puffs alongside of oral sucker collai spines not seen 
oial suckei lounded 0205 in diainetei piepliarynv absent, 
pharynx 01S4/ 0 117 nesophagua veiy small 005 long 
ventral sucker very latge 0G4 in diametei close to oral 
sucker, only 067 — 0 7 behind anterioi extremity cirrus 
sac, small, pear-shaped, between instestinal fork and aceta- 
bulum, only posteiioi part of it overlapped by sucker in 
some prepaiations ovaiy neaily ovoid, oblique, 0 3024x 
0 252, about middle length of body 3 187 from front end 
shell gland massive, posteiior to ovary testes lobed, in 
posterior half of body, anterior 5 or 6-lobed, 0 67 x0 46, 
posteiior more elongated, margin cleft at 3 or 4 places 
lateially, 0 806x0403 intertesticulai gap about 01 
uterus long, bioadly convoluted with many laige eggs, 100 
or more in number, 0 1092 x 0 0756 in average dimensions 
vitellaria lateral, hardly reaching a little internal to caeca 
here and there In intestine of kingfishers, Bengal 

This is the laigest of known species of the genus Micro- 
paryphium In its lobed nature of the testes it resembles, 
M ca'pallae Yamaguti 1935, but differs from it markedly 
in larger body size, in the more anteriorly placed cirrus 
sac, and a much short and less broad oesophagus There- 
fore the species is considered new and named montei, after 
its collector, Mr M N Datta, of the Indian Museum 

Genus V PAB.YPHOSTOMUN Dietz, 1909 
11 Paryphostomum novum n sp 

Description — Body elongated broadest behind ventral 
sucker, 97— -10 8x1 51— 2 44, spiny cuticle head collar 
well developed with a double row of rather stout-looking 
spines, 37 in number, 5 or 6 in end groups and rest margi- 
nal the end group ones in specimens from wild duck, Anas 
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platyrhyncha, are in groups of 6, three vential and three 
dorsal, but in specimens from bar-headed goose, Anser 
mdicus, on one side they are 5 and on the othei 6 oral 
suckei 0 21 to 0 25 in diameter prepharvnx well developed 
pharynx 017 x 0 235 that of specimen from duck a little 
bigger than that of specimen from goose oesophagus 08 
- 0 925 long ventral sucker 0 8 ^ 1 17 (duck) 1 3 in 
diameter (goose) distance from anterior and 15-170 
cirrus sac, transverse in mounted specmens along front 
margin of acetabulum 0 9 long, with coiled vesicula 
seminalis ovary near middle length of body 0 3 in dia- 
metei (duck) 04x 06 (goose) testes more or less lobed 
anterior 0 67 x 0 4 — 0 6 in that from duck more distinctly 
lobed than in that from goose posterior 00-13/0 05- 
006 post testicular space 3 2 — 3 4 vitellaria from behind 
acetabulum to near hind end of body meet behind testes 
uterus with numerous light vellow eggs of large size 
0 1 008 — 0 1176 y 0067 - 00756 Tn intestine of ducks and 
geese Allahabad 

According to the key of known species of the genus 
given by Gogate, 1934 the above species is distinctly new, 
having its collar spines in double row and 37 in number 

12 Pary'pTio^tomum pevtalohum n sp 

Be^cn'pt'ion — ^T.ongest and stoutest of all echimosto- 
mes in my collection Body spiny very long 18 5 ' 228 (in 
uterine zone), anterior end rounded, posterior conical with 
a short vesicular proiection head collar 0 713x 0966 
having 35 spines, the dorsal ones being clearly arranged in 
two rows, and the ventral end groups of a bunch of 6 
spines each arranged in three couples of 2 each , end spines 
0 1092 X 0 0336, dorsal ones 0 084 - 0 091 x 0 0262 oral 
sucker 042x05 prepharynx short oesophagus less than 
2 0 long ventral sucker rounded, large 1007x1175, 
within one-fifth of body length from head end (3 02 
P 21 
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(hbtAnt), ciinu sac ni mounted specimen tiansverse 
between intestinal fork and suckei , only partly overlapped 
bv lattei , vesiciila sannnalis bent ovei itself, emus and 
pais piostatica well developed ovaiy transveme oval 
0 286 0 67 at 9 07 tiom anteimi evtienuty testes both 

Vlobed each lobe having a smooth loiinded outline sepa- 
lated fiom one anothei bv 0 27, inteiioi 0 84 0 67 and 
1175 behind head end, posteiioi 0924 0 67 and 4 62 
ihead of caudal end VitelLina fiom behind acetabulum, 
Intel al up to hind testis, behind it uin inwatds and meet 
up to posterioi extremity follicles, laigc close set uterus 
coils not so dense as in pievioiis species and eggs also less 
numerous though laige oval, 0 1008-1092/ 00588 — 071 
Tn intestine of snipes, Allahabad 

Fiom the key of the species alieady lefened to in the 
above described species, this foim also comes in the same 
group as the above, namely the one with collar spines in 
two rows, but in its still biggei size and the close set end 
groups of collai spines, and othei difteiences. in internal 
anatomy, it diffeis from the new species P novum, as 
well as other known forms Theieloie I name it as peiita- 
lobum, the 6-lobed character of its testes 

Genus VI PATAGTFER Dietz 1909 
13 Pnlaqifp/ wp'^loyi n sp 

Desciift-ion —Body elongated, bioadest in region of 
vential suckei, gradually narrows down towards posterior 
end, 121x18 head collar with a wide dorsal notch, 
characteristic of the genus, and a much wider ventral 
notch spines 30 or 31 on each side around collar edge in 
single row, dorsal and ventral spines of row smallest, 
gradually enlarge towards sides, but two end spines of 
ventral side large collar size 0 9 < 1 91 larger of the 
ventralmost end spines 0 156 x 0 058, lateral ones. 0 24 — 
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0 27 x 0 055-0 067, smallest doisal 003x0016 bioad, aD 
peg-hke neck deeply concave with prominent acetabulum 
pioiecting into it no spines on body suiface oial suckei 
subterminal, round, 017-0201 m dianietei , phaiynx 
elogate oval, about twice as long as oial suckei oesopha- 
gus one and a half times as long as, phaiynv ventral suckei 
veiy large, goblet-shaped, protruded beyond vential surface, 
1175 126, close to anteiioi end cuius sac only paitly 

oveilaps the cirrus, vesicula seminalis thrown into 3 or 4 
convolutions! like a double S, genital pore midway between 
fork and suckei maigin ovary oblique 0 25 /^ 017, neai 
one-third body length from collai end shell gland mass 
about twice the size of ovaiy testes elongated with some 
what iriegulai outline, sepaiated from one anothei b^ 
nearly same distance as sepaiates the fiist testis fiom the 
ovary anteiior 073^ 034, posterioi 0084/025 post 
testicular space nearly equal to one-thiid of body length 
uterine convolutions mid-iutestinal, but not yet full of 
eggs vitellaria lateral, only oveilapping caeca fiom neai 
acetabulum to hind end intestinal caeca to near hind end 
in the only mounted specimen the caeca of the two sides 
Cl OSS each othei This may have been brought about by 
flattening the specimen, although no curl on margins 
detected In intestine of Curlew 

This form has its body end pointed like the Australian 
species of Johnston, 1916, P aowmnatus and P fraternus, 
but both of them have a lessei numbei of collai spines, and 
a more ventrally placed ventral suclcer in addition to othei 
distinctions The Japanese form P fai ms'pinobU'^ 
Yamaguti, 1933, has no cuticular spines, like the Indian 
fluke, IS also readily distinguished by the diffeient number 
and sizes of its collar spines, by the i datively different 
position of its ovaiy, and the different form of the testes 
The Indian species is fmther distinguished by all known 
forms in having its pharynx larger than the oral suckei 
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1 thereioie name it after my student, Mi W K Wesley 
who had collected this foim for me fiom Fatelipur 

Genus VII MESORCHIS Dietz, 1909 
14 Mesotclus pennanti n sp 

DestizpHon —Body salendei, long, posteriorly reduced, 
bioadest in testiculai zone 7 5 0925 collar 0 252 < 
0336 with spines of about 0061 0 0201 along the lateral 

margins the number of spines on each side appears to be 
11, but owing to specimens having got macerated before they 
could be fixed, this number is not certain oial sucker, 
0 08 in diameter , phar;ynx 0 1 x 008, oesophagus 1 6 long, 
cirrus sac 0 134 x 0 21, oval, with anterior end broadly 
rounded, lying obliquely in front of acetabulum ventral 
suckei 042, at 215 from anterior extremity ovary 021 x 
0 29 pear-shaped, to right of median line, distance from 
head end 2 9 shell gland between ovary and testis , anteiior 
testis 055 x 088, transversely quadrilateral, 067 behind 
acetabulum and 3 24 from collar end , posterior 0 86 x 0 71 
roughly subtriangular or ovalish in outline ovary and 
testes rather close together, all within 2 0 of one another, 
post testicular space 2 75, vitellaria fill post testicular 
legion, and extend forwards lateially along testes to fiont 
margin of anterior testis, follicles thick, large uterus, 
compact, short between anterior testes and acetabulum, eggs 
less than 100, not very large, 0 0756 — 0-08 x 0 058 , broadly 
oval Intestine of Indian Darter 

The species differs from aU others in its generative 
glands lying closer to one another, and in the relative 
position of its testes, ovary, ventral sucker, and their sizes 
The shape of the testes is not quite as characteristic of 
the genus MesorcMs, as of the genus Momhfer, but unlike 
the latter in some other respects. I therefoie provisionally 
assign this form to the genus Mesorchis, hoping to get 
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bettei pieserved material befoie finally deciding its 
position 

Genus VIII HYPODAERIUM, Dietz, 1909 

Two flukes resembling the forms included in the above- 
named genus have been obtained so f ai , one from a shovellei 
duck, shot by me at Mainpuri, and the other from a pintail, 
dissected at Allahabad The latter is clearly refeiable to 
the genus Bypodaeiium accoiding to the key given by 
Dietz, 1910, but the former difters and I piopose to place 
It in a new genus 

15 Hypodaenum magmomusa, n sp 

Descr iphon — Body elongated, 9 3 — 101, bi oddest 
about vential sucker 175, after that of a nearly uniioim 
width 134, to about hind end, where it nairows down 
somewhat collai not very well developed, and spines not 
distinct, size 042 — 0 506 X 0227 X 0252 cuticle of body 
spin'y to near ovarj oral sucker 0218 x 0 269, prephaiyn\ 
shoit, pharynx 0168x0185 oesophagus reduced, shortei 
than pharynx cirrus sac in one preparation extends 
straight to a short distance posterior to hind margin of 
acetabulum With wavy vesicula seininalis, and a very long 
cirrus , in the other mounted specimen, cirrus has been dis- 
placed antero-laterally by the flattening of the sucker, and 
the cirrus is exserted and measuies 06x017 vential 
suckei very big, 1 05 x 1 18 and only 0 7 — 09 behind head 
end ovary 0319x0302, and 368 from fiont extremity, 
or behind equatoi , shell gland, large, compact both 
elongate oval, anterior more so anterior testisi 0 672 x 
0336, margin slightly notched at 2 or 3 places, 4 607 
distant from fiont end, posterior, 0 605 x 0336, testes and 
ovary separated from one another by nearly same distance 
and all lie in middle third of body vitellaiia from behind 
ventral sucker, lateral, encroach internal to caeca only 
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behind hind testis hut never meet uteiiis widely loii- 
voluted, intei caecal, between shell gland and acetabulum, 
eggs many, operculated, 0 091 — 011 x0 058 — 0 067 excre- 
toiy poie terminal In intestine of Pm Tail Allahabad 

By the natuie of its aims sac, and laige uiius, 
eompai atively moie loiward position of vential suckei, 
shape, size and position of tests and collai it difteis tiom 
all known species 

16 Hy'podeiaemn >nainpuiian sp 

Descnption — Body closely resembles in foim and 
geneial features, H cotioicleum (Bloch 1782), the Eiiio- 
pean form from duck, as in Piguie 17, Plate 12, of Dietz’s 
valuable paper on Echmostomes of Birds, 1910 Anterior 
body thick cylindrical, broadly lounded, behind acetabulum 
flattened and i oiled up in living specimens, posteriorly 
nairowei size 7 0-775x 097-13 (in front of ventral 
sucker), neai termination of intestinal caeca only 0 6 to 
0 7 broad collar very short and feebly developed, hardly 
marked off from the body in one mount 0 18 < 0 376 
spines very minute,* number not yet definitely known, 
broad scale-like cuticular spines arranged in rings round 
the collai, characterise the neck legion, diminish lapidly 
behind ventral sucker, visible up to level of ovary 
oral sucker subterminal, 0156 a 0 21, phaiynx 0 1 
- 0 118 X 0 84 - 0 109 oesophagus about twice as long as 
pharynx, narrow intestinal caeca to near hind end 
ventral sucker highly muscular, thick 0 7 to 088 in dia- 
meter about 0 67 — 0 75 distant from head end emus sac 
about as long as ventral sucker , in pressed mounts it shifts 

* Even on careful examination of the two mounted specimens whicli 
are all that I have of this form they were missed till to day but I am 
convinced of their existence, and will report of their exact number later 
after demounting and destainmg one pieparation and examination in 
creosote 
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from its dorsal position ovei acetabulum, to one side oi 
anteriorly, ve&icula seminalis long winding, and strongly 
developed cirrus, suriounded by prostatic cells genital pore 
closely posterior to intestinal bifurcation ovaiy transverse- 
ly oval 0 21 ^ Od-0 42 in fiont pait of second third of 
body testes elongated, with faintly depressed margins at 
3 to 5 places on each side, separated from one another, 
anterior 0 65 — 0 67 x 034 — 042, near middle of body, one- 
thiid in anterior half but two thuds behind equatoiial 
line posterioi 06 — 0756 ^ 0 35 — 0 365 post testicular 
distance 2 57 — 2 60 vitellana from behind acetabulum to 
near end of caeca, extracaecal at first, then only partly 
oveilap caeca, behind testes run inwards, to near median 
line, even freely meeting here and theie, follicles large 
thick uterus between ovary and acetabulum, transversely 
coiled, with characteristically thin wall and oval eggs, 30 
in one specimen, and about 125 in the other, size of eggs 
0 08 - 0 0925 0 051 — 0 067 excretory bladder long, extend- 
ing unbifurcated to posterior testis vibratile cilia seen in 
longitudinal ducts, pore terminal Intestine of Shoveller 
Duck 

Although closely resembling H conoideum, as above 
stated, it IS readily differentiated from it by the smaller 
size of its body and eggs by the relative size and position 
of internal organs, and above all by the extension inwards 
to the median line of its post testicular vitelline follicles 
Therefore it is given a new name, after my native town, 
Mainpuri U P , where I had obtained it 

Genus IX CHAITNOCEPHALITS Dietz, 1909 

Specimens of this inteiesting genus weie found in a 
tube, mixed up with two of some Acanthocephalan parasite, 
kindly sent to me by the Director of the Indian Zoological 
Survey These specimens are imperfect and not pioperly 
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pieseived They were collected fiom the intestine of 
black-necked stoik 

For two season I tried m vain to collect fresh speci- 
mens of this paiasite Howevei , last Novembei my good 
f] lend, Ml Sat Jiwan Veima, kindly sent me a sooty gull, 
Avhich he had bi ought foi me at gieat peisonal inconve- 
nience From this I got enough numbers of a repiesenta- 
tive of this, genus, and one othei form of fluke 

The following table gives some data about these two 
forms and about the one known species C ferox (Rud ) — 



C ferox 

trorn Indian 

From Indian 


Stork 

Gull 

Length of body 

55-80 

7 45-8 8 

141-7 25 

Breadth of fore body 

23 

3 0-4 0 

30-35 

Bieadth of hind body 

07-10 

08-1 0 

07-1 0 

Number, collar spines 

27 

26 

27 

Size of ventral spines 

0110-0150 

0168X0 038 

0 126X0 036 

X 




0 0204 



Size of dorsal spines 

0 074 - 0110 

0109-012 

0121-0134 


X 

X 

X 


0 0204 

0 02 (larger) 

0 0165-0 017 



0 08-0 09 

0 0925-0108 



X 

X 



0 018 (smaller) 

0 013-0 015 

Size of large end spines 

0160-0185 

019-0 21 

0142-0151 


X 

X 

X 


0 034 

0 035 - 0 045 

0 017-0 023 

Size of eggs 

0 089 - 0 092 

01008-0109 

0 067-0 084 


X 

X 

X 


0 053 -0 057 

0 042-0 0588 

0 042-0 05 


Nicoll (1915) has recorded one specimen from Austra- 
lia, which differed but slightly from C ferox, its larger 
end spines approaching those of the Indian form from 
stork 

I feel that the Indian forms from GuU and Stork are 
one and the same and different from Chaunocef}) ahts ferox, 
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in having their fore body always mueh btoadei than in 
the known species, and in having their doisal spines alter- 
nately long and =hort The difference in number of spines 
may be due to one having dropped out in the imperfect 
specimens available from the stork The size of eggs, and 
the more stouter built of collar spines of the stork form 
may justify its being called a diffeient variety Tor 
the present I am describing in brief the features, of the 
species from Gull alone 

17 Chavnocephnlv-^ smihfproT n sp 

De^cn'pUon — Bodv divisible into a spiny dilated 
bulb-like anterior and a non-spmy much narrower cylin- 
drical part loined by a middle portion somewhat broadei 
than the caudal port and containing the acetabulum and 
the principal reproductive organs Tn some mounts the 
middle part is marked from the other two by constrictions 
on both sides In others there is only one constriction at 
middle level of the ventral sucker 

Collar disc-like antero-terminal 0 59 - 0 67 broad, 
with 27 long spines * straight and pointed at outer end , 
ventral end groups of four, dorsal two being larger than 
the two ventral, four lateral ones on each side of about 
same size, the rest dorsal alternatingly laige and small 
01 al sucker 0 21 - 0 23 ^ 0 3 - 0 336 pharynx smaller than 
oral sucker 0 25 in diameter oesophagus veiy long 
extending to near acetabulum, broad with characteristic, 
short, sinuous lateral diverticula, intestinal caeca narrower 
to near hind end of tail part opening m terminal part of 
excretory bladder, ventral sucker at ]unction of fore and 
hind or middle part, 0 506 - 0 547 cirrus sac very small, 
0 17 — 02, conical, in front of sucker, genital pore sur- 
rounded by a short sucker, between intestinal fork and 
acetabulum maigin, leads into a short atrium into which 

* Dimension’s noted m the preceding Table are not repeated here 

F 22 
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Open the male and lemale ductb ovaiy close behind aceta- 
bulum, right-sided, peai -shaped in youngei forms, ovoid or 
oval in oldei ones, oblique 04 — 05x 0506 — 0 58 testes 
vaiy in shape and inspect ive position according to condi- 
tion of development of iiteius eithei side by side, sepaiated 
fiom the ovaiy by the conspicuous shell gland mass and 
associated stiuctuies, oi somewhat obliquely one behind 
the other , anteiior oi right testis 0 42 - 0 46 x 0 292 - 0 336 
01 0 336 X 0 252 , posterior 03 — 0 336 x 0 21 — 0 252 shape 
nregulaily oval, to elongate oval oi ovoidish, oi subtri- 
angular uteius very compact, between the teste®, and the 
acetabulum, with many eggs * 

A complete desciiption of this species is fuinished 
in a paper to be published shortly 

Genus X PSEVD(>ECHTNO(^HASMTJS n gen 

This genus is provisionally created for the other 
inteiesting forms of smaller flukes, met with in the duo- 
denum of the same Sooty Gull, from which the Chauno- 
cephalusi species above described were obtained 

The parasites, in body form, apparently look like 
Echtnodha'^nius y but continuity of collar spines across back, 
deeply lobed natuie of testes and continuity of the ventei 
across the ventral suiface preclude the possibility of 
including them in that genus According to the key given 
by Dietz, 1910, the only genus with similaily characterised, 
divided, testes usually transveisely elongated is Paryphos- 
tomtum But the latter genus has the body form slender, 
posteriorly leduced, contrary to the posteiioilv bioad and 
shortei body form of these distomes Moreover the 
arrangement of collar spines also is very diflerent 
Therefoie, pending further study, I place it in the new 
genus, with the following notes about the type species 

* Dimension’s noted in the preceding Table are not repeated here 
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18 P sextdoechinochasnms saipmm n g n sp 

DebcnpUon —Body shoit elongated, anterioilv nai- 
lowei posteriorly bioadly lounded 18-22x04-0 6, 
bieadth from behind acetabulum moie or less same cuti- 
cular spines thick on neck head collai bioadei than long 
015-03, united across venter, with 19 alternating dorsal 
spines of same length, 0 0336, 4 lateial ones on each side, 
of two sizes 0 033 X 0 008 oi 0 399 x 0 01006 end gioups of 
5 spines each, four large 00596 x 001596, one small 00339 
long total number of collar spines 37 oral suckei 0067, 
piepharynx 0 0252, pharynx 0 067x005, oesophagus 
014-0 143 long , ventral sucker within one fourth to one- 
fifth of body length fiom anteiioi end, 032-036 in 
diameter cirrus sac antero-dorsal to acetabulum, not 
extending beyond its middle, cirrus often everted, long, 
035 — 042x0067 ovaiy loundish, feebly lobed oi smooth 
maigmed, 0 13-0 14 in diametei, to left of median line 
shell gland mass along inner side of ovaiy testes median 
close behind shell gland, separated from one another by 
same distance which intervenes between ovary and anterior 
testis, variable in shape and outline, anterior usually 
transversely elongated, 0 181-0192 x 0248 - 0 225, lobes 
five to seven, subdivided in some mounts, equatorial in 
position, 0 265 — 0 336 x 0 252 - 0 263 , posterior immediate- 
ly behind anterior, often subtriangular in outline with 
hind surface lounded, lobes three to five, subdivided oi 
not (the lobed condition is beautifully visible in those 
not pressed when fixed, and still more so in youngei, 
though quite mature forms) vitellaria lateral, fiom 
anterioi level of first testis to neai hind end of body, 
behind testes approach one another to middle line excre- 
tory bladder wide, bifurcates behind testes, cornua visible 
up to acetabulum in some preparations, poie terminal 
uterme coils transverse, between anterior testis and aceta- 
bulum, eggs 30 — 40, 0084 — 0 0924 x 0050- 0 0588 
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Geuus XI DISSURUS n g 

About a dozen specimens of veiy thin elongated tie 
matodes, collected and mounted by Mr Dharam Naram, 
Professoi ot Zoology, in the local Kayasth Pathshala, 
weie kindly handed over to me, foi which I am deeply 
indebted to him On careful study I find that they are 
closely allied to the genus Htmasthala Dietz, in body form 
and general organisation, but in the much smallei size of 
then cirrus sac, in the more anterioily placed ovary, and 
in the extent of their vitellaiia these parasites show 
characteiistics quite unlike those of that genus Hence 
a new genus is proposed foi them and named after the 
generic name of then host, D/ssuia e'p%koopa, the white- 
necked stork 

This new genus displays othei inteiesting chai actors 
and Its lelationship with other geneia will be discussed in 
the fuller paper to follow, and the generic diagnosis also 
given 

19 Dissuius Jmiukhabadi n g , n sp 

Descnption — Body long, very slender, delicate, 9 0- 
13 5, considerably attenuated between acetabulum and 
ovaiy 018 — 021, neck region subcylmdrical, 0 35-038 
broad, very gradually broadening behind ovaiy and ending 
in a rounded extremity, maximum breadth in region of 
testis, a short distance from posterior end, 0 6 — 0 8, cuti- 
cular spines with cleft base on anterior half easily discer- 
nible collar renif orm 0 25 - 0 336 x 0 38 - 0 46, spines 24 in 
one row, interrupted dorsally to mouth opening, no end 
group innermost ventral 0055x0 0117, largest lateral 
0 062 x 0 0199, innermost dorsal 0 046 x 0 0166 oral sucker 
rounded, terminal, mouth ventro-terminal, 0 084 — 0 126 , 
prepharynx as long as pharynx, pharynx 0 084— 01x0 067 
X 0 07, oval oesophagus thin, long 0 6-06 intestinal 
caeca straight, to near hind end ventral suckei neaily 
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round, 0 378-0 506 in mean diameter, at 0 97-1 05 from 
f] ont end emus sac, 0 21 - 0 23 x 0 12 short, conical an- 
teiodoisal to ventral sucker not reaching posieiior to its 
middle, seminal vesicle constricted in middle ovary, 
lounded, 021 — 0 27 x 0176 — 0 198, distance fiom head 
end 38 — 6 01, le , behind one-thud body length from 
anteiioi extremity, shell gland complex postero-lateral 
to ovaiy, sometimes paitly overlapping it testes elongate 
oval in foim, margins lugose, in last thud to fourth of 
body, anteiioi, 0 66-071x037-04, with 2 notches on 
each side, 2 2 — 3 36 behind ovary, post testicular distance 
0 67 - 1 17 , vitellaria from ovary to near end of caeca, 
follicles dense and continuous from side to side uterus 
between ovary and acetabulum, intei-caecal, eggs less than 
100, large oval, 01 — 0118x005 — 007 excretory pore 
ventio-terminal In intestine of White-necked Stork, from 
Farrukhabad, U P 
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Family STRIGEIDAE Railhet, 1919 

Laige numbers of representatives of this family were 
collected by me during the last four seasons, from United 
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Piovmcet., Behai, Bengal and Oiissa and some valuable 
mateiial was also available fiom the oollection of the Tio- 
pical School of Medicine, Calcutta In these collections aie 
icpresentatives of only thiee of the hve bub-tamilies into 
Avhich the family stands divided to-day The sub-family 
Alaninae is very pooily lepiesented, but Polycoty'hnae and 
Atngeinae are abundantly met with in Indian buds So 
far no representative of Cycbtliocotylniae and Biaumnah 
has been noticed by me 

Sub Family ALARUNAE Hall and igdoi L9H3 

Genus I ALARIA Schiank 1788 
1 Alana lohubtii n sp 

Desoiption — Foie body thick, oblongish or squarish, 
1 15-1175x0 8-10, hind body 0 9-1 09 x 0 67 (testi- 
culai legion), only 0 46 (buisa region) oral suckei 01 
X 0 167 pharynx smaller than oral suckei 0 084 aceta- 
bulum 0 547-0 55 behind fiont end, 0 08 — 0 1 in size j 
hold fast oxgan of two folds, separated by a median cleft, 
occupying slightly moie than three-fourths length of fore 
body, vitellaiia confined to foie body, spieadmg all ovei it 
ovary near junction of two body regions 0 21 x 0 35, fol- 
lowed closely by anterior testis, lying slightly to one side of 
median line, broader towards the outer end, 0 15 
x0 25, vitelline leservoii between the two testes 
and Mehlis' gland along postero-internal side of 
antei loi testis posterior testis 0 21 x 0 25 uterine 
coils extending into hind part of adhesive oigan 
with about 10 eggs in that region, of size 0 092 
-0 109x0 056-0071 terminal part of uterus and 
ductus ejaculatorius unite in a short common space leading 
into the genital atrium which opens postero-doi sally and 
has a heavy musculature surrounding it, size of genital 
atrium 0 336 x 0 42 vesicula seminalis coiled behind hind 
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testis In small intestine of King Vulture Allahabad' 
District 

The species closely reseinble*^ 4 vasiiae La Rue and 
Townsend 1932, but differs fiom it in body size and posi- 
tion of Mehlis’ gland, and the absence of cuticular spines, 
besides othei characters In its body size it approaches 
A pseucloclathiata Krause, but has a diffeient relative 
pioportion ot hind and fore body, a longer extent of the 
hold fast organ, and a larger size of its oial sucker There- 
fore It IS different from all known species 

Sub Family POLYCOTYLTNAE Monticelh, 1892 

Genus II PROCRASSIPHIALA n g 

A number of specimens obtained fiom the common 
Cuckoo and the Red-Wattled Lapwing {Ttten), though 
differing from one another, resemble in one respect, namely, 
the possession of a forebody somewhat shorter and thicker 
than that of the geneta Neodiphostomum Railliet 1919, oi 
Proalana La Rue 1926 the margins of the fore body un- 
like that in these genera do not project beyond the surface, 
at the line of union They do not even from the low urn 
or bowl characteristic of the G cass^phiala Van Haitsma, 
1925, nor do they possess any suckers on the dorsal surface 
as in G Polycatyle Will-Suhm, 1870 Neither do they 
have their vitellaria extending over the fore body as in 
G Allodiplo'^tomum scolopaci^ Yamaguti, 1935 Therefore 
they are put into a new genus with the following distinc- 
tive characters — 

Polycotylinse Foie body thicker and relatively short- 
er, lateral magins joining at base do not project beyond 
suiface, still division into two regions clear, no dorsal or 
accessory suckers, hold fast organ bulbous with a cavity ' 
ventral sucker transversely elongated vitellaria on both 
hind and fore body uterus just enters hold fast oigan 
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2 Pwna'isi'plnala htiimm u sp 

Destnpti(yn — Fore body short flat, but somewhat thick 
0 93 -- 075 hind bodv cylindi ical 1 26 — 1 3 x 0 58 — 0 75 
oral suckei 01 in diameter phaiynx smallei than oral 
suckei 0059 x 0 05 oesophagus as long as pharynx aceta- 
bulum transversely elongated 0 07-014, largei than oral 
sucker in tiansverse diameter 0 3 behind oral end hold 
fast oigan bulbous -with a cavity, margin papillated 0 336 
/V 0 25 — 029 ovary 009-016 behind line of innction of 
fore and hind body oval 0126 x 0168 in size testes very 
large, nearly filling up the tran«verse dnection of hind 
body and the space between genital atiiiim and ovary 
anterior 0 67 long, on sides 0 42 bioad in middle con- 
stricted 016 wide posteiioT 0 63 long on sides 0 46 
broad, middle constricted part as broad as in anterior • 
Vitellaria over greater part of hind body thick in front 
of ovary, only on ventral surface behind it, and in fore 
body extend to region of oesophagus leaving anterior and 
lateral areas free genital atrium with muscular walls, 
postero-dorsal, 017x021 vesicula serainalis short, S- 
shaped between hind testis and atiium uterus extends to 
hold fast region, lust entering it, eggs up to 40 in one 
specimen, size 0 1008 — 0 1 009 x 005 — 0 058 Tn intestine 
of Ked-Wattled Lapwing 

3 Procrm<n'ph^aln eitcloom n sp 

DescnpUon — This is a slightly bigger form than the 
one from Lapwing and, in it the hind body is shorter than 
fore body, and hence testes more elongated the hold fasts 
organ though bulbous has an entire margin The de- 
tails of measurements will be given later Only two 
specimens were obtained from a number of cuckoos, 
examined at Allahabad, mixed up with another species of 
the genus Neodiplostum described heieafter 
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Genns IIT NEOGIPT.OSTO'MTTM Railhpt I'MH 

Representatives of this genus have been obtained tioin 
Kestiel, Osprey Vultnie Kingfishers, Cuckoo, Lapwing 
and Horn Bill, and include about half a dn/eri diffeient 
species, of which only those that have been completely 
studied aie mentioned here 

4 N eodi'plostommn gldbifeium, n sp 

Descn'ption — Fore body 0 547 / 0 38, hind body 0 38 y 
042 oral sucker 0 084x01008 pharynx a little shorter 
or about as big as oral sucker oesophagus minute in- 
testinal caeca distinct ventral sucker of same size as 
oral , hold fast organ oval to nearlv rounded, with a central 
cavity, entire margins, touching acetabulum and nearly 
thrice as long as latter margins of fore body laterally curl- 
ed and meet ]ust along posterior border of adhesive organ 
ovary 0 1008 x 0 05, neai junction of two body regions 
testes very much attenuated in middle, dumb-bell shaped 
with vitelline reservoir and Mehlis’ gland between them 
both of nearly same dimension 0336 long, in middle 025- 
0 45 thick, along sides 0 126 thick uterus just overlaps 
junction of hind and fore body vitellaria in four strands 
m fore body, fiom behind pharvnx to posterior testis 
in hind body, eggs, few 0 081-0084 x 0 058 seminal 
vesicle coiled, thick, behind hind testis genital atiium 
short, postero-dorsal, genital papilla in some specimens 
seen projecting into it In intestine of Cuckoo 

In its characteristically short and globular hind body 
and the peculiarly attenuated, dumb-bell shaped testes it 
IS readily distinguished from the various species of the 
genus so far known 

5 N eodi'plostomum ty tense Patwardhan, 1935 
A number of specimens of a form closely resembling 
the above species were collected from Kestrel, and also 
F 23 
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honi O'jpiev and the common viiltuie Neophion, mixed 
with othei species The specimens fioin vultnie tally in 
measurements of boch with those given hs Patwaidhan 
except in the case ot the hold fast oigan which in my 
specimens measiiies 0 4^0 2^-0.1 the egg size is not 
given by the pievions wiitei as his specimens weie without 
them theie aie 4 oi 1 eggs only seen in niv preparations 
and they measuie 0 1 01 — 0 11 0 76 — 0 84 

But the specimens tiom Kestiel aie 1 85 to 205 long, 
that IS shelter than those of the species N tytense, and 
the ratio in the fore and hind body is 1 11 instead of 

1 12 in lattei species, and vitellaiia extend a little more 

f 01 wards in the form tiom Kestiel Therefore this may 
be a different species, but pending consideration of sections 
of this form which are not yet ready T reserve ray final 
opinion 

6 N eo>diplo‘ttomum cochleaie (Kiause, 1916) 

A number of specimens of this worm were found in 
Tube 25 of the School of Tiopical Medicine Collection 
from the mtestine of Horn Bill The worms were fixed, 
in a relaxed state, in formalin and lesemble very much in 
appeal ance and measurements given foi it by Yamaguti 
1935 [F 15] Though my measurements differ slightly 
from those of the Japanese examples., yet the two are decid- 
edly the same I give below some measurement of my forms 
f 01 comparison Fore body 1 6— 1 8x0 8-0 84, hind body 
0 96 - 1 05 X 0 46 - 0 58 , oral suckei 0 084 , acetabulum 
0 1 01 , hold fast organ 0 42 - 0 58 v 0 336 - 0 42 eggs 0 1 008 
x0 08 

Genus IV PSEUDODIPLOSTOMUM Yamaguti 1934 

Two species of this genus both from the local King- 
fishers have ]}een collected They differ from one another 



TREMATODi- PARAfelTES OE INDIAN BlRDb 


177 


and also from the allied Japanese species I give below in 
tabulai form the characteiis.tics of these two new species 
and those of the Japanese one 



P cochleanfarme, 
Yamaguti 193-1 

7 P cochlean'> 
nsp 

8 P fraterni 

11 sp 

Body length 

20 

0 65-0 72 

1 207-1 22 

tore body LXB 

0 625X0 1 

021X01H 

0331X021 

Hind body LXB 

1 38X0 27 

047X015 

0 88X0 33 

Oral Suckei sizi 

0 038X0 039 
(subterminal ) 

0 047 '"0 033 
(terminal laige 
cup shaped) 

0 03 

Ismail suli 
terminal ) 

Pharynx size 

0 03 

0 0255 

0 02 

Oesophagus L 

\ ery short 

very short 

lotiger than oral 
sucker 

Acetabulum size 

0 054-0 066 
transversel) 
elongate 

0 018X0 02 
very small 

012X0 08 

, distance 

about middle 

about middle 

on margin of 
adhesive organ 

Hold fast organ sue 

0 18X0 14 
longitudinalb 
elongate 

0 06X0 07 
rounded 

0 08 
lounded 

Ovary size 

0 084 
spherical 

0 04X0 05 

0 074X0 095 

position 

m front of testis 

a little ahead 
of testis 

in front of middle 
of hind body 

Testis 1 size LXB 

0125X0 2 
Bean shaped 

01-011 
(side view! 

0 25X0 21 

Testis 2 size LXB 

411X0 23 
Bean shaped 

01-012 
(side view ) 

0 27X017 

Position of testes 

m middle of last 
third 

behind middle 
of hind boy 

in middle thud 
of hind body 

Eggs LXB 

0 091-0 095 

X 

0 066-0 069 

0 093 - 0 0996 
X 

0 047 - 0 05 

not present 

Host 

Ceryle lugubus Akcdo atthis teiylcrudis 

lugubns (Common King (Pied Kinghsher) 

(Pied Kingfishei 1 ftisherl Indian Indian 

Japanese 
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7 Pseudodiplostomum coehlearis n sp 
The othei characteis not compared in the above table 
aie as given for the genus by Yamaguti, 1934: Only m 
P cochleans the smallest form, the vitellana are not so 
developed as in the othei two but it has the largest oral 
buckei, with its broad cup-like opening facing anteriorly 
Its eggs are comparatively veiy big lor the body size 

8 Pseudodiplostomum fiateim n sp 

This IS inteimediate in size between the Japanese 
foim and its othei allied Indian species In its more 
toiwaidly placed ovary and testes, which latter are also 
quite voluminous, and the piominent vitellaiian follicles, 
( onfined to the hind body, as characteristic of the genus it 
IS leadily distinguished from the other two 


Genus V ALLODIPLOSTOMUM Yamaguti 1935 

Only two specimens, of a form easily recognised to 
approach this genus, by its characteristic shape and position 
of the foie body, were found only once from the intestine 
of the Bed- Wattled Lapwing, Allahabad One of the 
specimens was cut up into sections to study the hold fast 
organ 


9 Allod^plostomunu hindustam n sp 

DescnpHon — ^Body shape and relative position and 
size of fore body and hind body asi characteristic of the 
genus Hind body about twice as long as fore body, and 
about two-thirds as broad as long Total length of body 
0 S — 1 25 in life Fore body in one mounted specimen 
0 21 X 025, hind body 042 03 in sectioned material the 
toi e body is 0 38 long and hind body 0 67 long oral sucker 
dn ected foi wards, 0 084 in diameter pharynx 0 17 aceta- 
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bulum neai hold last oigan, 0 21 m diametei hold last 
oigan, globular with lobed maigm pio]ecting into the 
hollow of the cup-like body, though not protruding beyond 
the maigin to the same extent as in the Japanese form 
ovary 0 7- 084, at extremity of fiist thud of hind body 
testes concave on ventral surface , tandem in middle third 
of hind body anteiioi 067 — 08x015 in size, poster loi 
broadei 0 1 x 0 22 shell gland mass along posterior, lateral 
border of anteiioi testis vesicula bemiiialis S-shaped, 
behind posterior testis genital atrium 0 1 in diameter, 
opening doiso-teiminal eggs not present In intestine of 
Indian Eed- Wattled Lapwing 


Genus VI PROALABIA La Uue 1926 
10 Proalana alcedensts Patwardhan 1935 
Numeious specimens of this species were obtained from 
both the common Kingfisher as well as the pied King- 
fisher shot by me in 1933 The peculiar shape of the fore- 
body readily distinguishes this form from the new species 
of the Genus Pseudodiplostomum desciibed above with 
which it resembles very much in general appearance The 
rneasuiements of my specimens, wheie they differ from 
those given by Patwardhan, 1935 are noted below 

Body length 1 62-176, fore body 046x034, hind 
body 12-134x03 oral suckei 003, ovary 01008, 
anterior testis 0 25 - 0 34 x 0 22 - 0 3 , posterior 0 24 - 0 3 x 
025 


11 Proalana grayu n sp 
Deionpion —Body length 0 76 - 1 07 fore body 0 45 
-0637x021-027 in region of hold fast organ, about 
middle 0 17 - 0 21 broad hind body 0 38 - 0 44 x 0 26 - 0 3 • 
oral sucker, 0 02 in diameter an accessory pit, with hair- 
like cilia projecting outwards, on margin of fore body a 
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shoit distance behind oial suckei oesophagus absent 
acetabulum 0 3 — 04 in diametei a little behind middle o1 
fore body hold fast oigan a shallow, bean-shaped, trans- 
\eibel-y elongated pad-like stiuctine 0 07-008>013- 
0 18 ovaiy ]ust at -junction of two body regions 005x 
0 07 in size testes large close behind ovaiy, overlapping 
one another in part, and the ovary, oi just touching one 
another anterioi testis 0 14 / 0 2 oi 0 143 in diameter, 
anterior surface notched to accommodate the ovary, postei- 
101 broadei than aiitenoi front margin depiessed and in 
contact with othei testis, 0 17 025 0227 iii size vite- 
llaiia in both toie body and hind body m ioimei anterioi 
third flee and in latter only up to hind boidei of testis 
Vesicula seminalis distinct sac-like, behind testis, uterus 
behind ovary, eggs tew, about 5 boat-shaped owing to 
margins having crumpled, in size 0 09 - 0 0929 s 0 042 - 
0046 Bursa often protruded beyond genital poie which 
is terminal In intestine of Pond Heron 

In the peculiai shape of its hold fast oigan with 
entire margin it differs from those species with papillated 
margin , and from those with entire margins, in the shape of 
the hold fast organ, the relative sizes of the body legions 
the position of the testis and ovary, the form is readily 
distinguished from the other known species 


12 Pioalaita species inquerenda 

The species of strigeid flukes contained in the Tropi- 
cal School Collection No 31 from T P Duck, No 29 from 
W T Sea Eagle and two foims from Ospiey and Vulture 
collected by me, are lefeiable to the above genus But as 
I have not yet received papers dealing with complete de- 
scriptions of some species with which they appear to 
lesemble final opinion about them is not evpiessed at 
piesent 
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Sub Family STRIGEINAL Hulhel 1919 
Representatives of this sub-family have been collected 
fiom Crested Serpent Eagle Tiulian Fishing Eagle 
Cattle Egret, Pond Heron Night Heron Black-necked 
Stork, Black-headed Oriole and Hawk Cuckoo Only such 
nf these ,is have been sufficientlv studied so fai aie included 
here 

Ceniis VIT STRiIGEA Abildgaaid, 179S 
Three species of this genus are recorded 

13 Stngea elmgata Yamaguti 1935, vcunety-indica n var 
In Tube No 7 of the Tropical School of Medicine 
Collection, from the Black-headed Oriole, were one 
complete and one bioken specimen which, after measur- 
ing were stained and mounted They resemble closely m 
form and internal anatomy the Japanese species from 
Hawk but diffei from them in size of body and also some- 
what in sizes of other oigans But as the description given 
below IS based practically on one specimen T consider it for 
the presept only a new variety 

Be^cuftion — Body characteristically like that of 
S Pining ata Yamaguti, 1935 Befoie staining 2 61 long 
fore body 1 007 x 0 67 , hind body 0 1 ^ 0 6 in front of ovary, 
about 15x08 behind ovaiv on mounting, it shiank to 
2 38, the Japanese form being nioie than 4 0 long Oral 
suckei, terminal, anteiiorly directed, 0084-0126 
pharynx 0 084 - 0117 acetabulum 017 in diameter, in 
hind part of fore body lobes of hold fast organ just project 
beyopd anterior nm of fore body adhesive gland lobulated 
behind acetabulum Ovary 0 168 x 0 25 near middle of 
hind body testes as in type species anterior 0 46-0 506 
x0 506, posterioi 03x042 vesicula seminalis, vitellaria 
and shell gland as m type species eggs in uterus along- 
side testes, and in musculai genital cone, surrounding the 
terminal ducts, about ten in all size 0-08-094x061- 
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0 67 sucker-like genital atrium 0252 y 0336, opens 
postero-terminal with genital papilla pro-jecting into it 
Tn intestine of Black-headed Oriole 

14 Stnaen fahnvis vai mplLsu u v,u 
The specimens form Indian Fishing Eagle, sent to me 
from Behar, measuring on fixation 2 216 — 2 72 x 0 058 - 
0 61, with their hind body twice as long as fore body, a short 
genital cone, and vitellaria m fore body, nearly aU over 
but not masking the suckeis and in hind body to com- 
mencement of bin sa fall ueai -S' fnlconi’^ Szidat 1929, 
according to his useful key But S falcom’i measures up 
to 5 0 long and 1 1 broad, and differs in measurements of 
internal organs T consider the Indian form a distinct 
variety only as, the position of the ovaiy and other internal 
organs is the same as in S falconis 

DescrtfUan — Fore body 0 755 - 0 96 x 0 58 x 0 6, bell- 
shaped, hind body elongated, neailv of uniform width 
1 46 - 1 76 X 0 58 - 0 59 oral sucker 0 117 in diameter 
pharynx about as long as oral sucker acetabulum 0 17, 
about middle length of fore body hold fast organ with 
two lobes, protruding partly beyond nm appear arising 
from a ring-like basal part (which has still to be studied 
in sections and may be the lobulated adhesive gland) ovary 
015 — 0 168x021, 046 — 05 behind commencement of 
hind body, anterior to middle body testes large rounded 
with rugose outline or feebly lobed, pos-terior more so than 
anterior, anterior 03 - 0 34 x 037, posterior 03 — 038 y 
0 336 — 04, seminal vesicle large, S-shaped between hind 
testis and genital cone, bursa prominent, postero-terminal 
0 26 — 0 3 X 0 37 — 0 38, genital papilla protruding into it 
eggs 1 or 2, 0084x0 0588 

15 Stngea globocephalum n sp 
A number of examples sent from Behar, but from 
a different bird, the Crested Serpent Eagle, also 
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have the same general chaiacteis as the above species, but 
differ fiom it in body size, about 3 36 long They have a geni- 
tal cone resembling that of S elomq-ata Yamagiiti rathei 
than of (S' fahonis, Szidat and diffei from both these in the 
lelatively more forward position of the ovary, clearly 
located within fiist third of hind body The testes are also 
lelatively more toward being located in middle third of 
body Therefoie the form is clearly intermediate between 
(S elonqnta and (9 falconi^ and given a new name because 
of its more lounded head part as seen in the majority of 
specimens examined in some it appealed vase-shaped 
Description — Fore body 0 84 x 0 84 (1 24 — 084), usual- 
ly globular sometimes vase-shaped, hind body bent dorsally, 
2 52-3 2 <• 08-1 0 thiee to four times as long as fme 
body oral suckei prominent, siibtermmal 0126'- 016, 
phaiyns 0126 in diameter acetabulum 0 21 in diametei 
near hind margin of liody lappets strongly developed, ad- 
hesive gland prominent 0336 m diameter ovary 017- 
021x0 25 — 04 oval, transverse or oblique in first third 
of body, nearly 0 7-09 from lunction of body testes 
large, contiguous with one another, m side view anterior 
0 59 / 0 69 — 0 67 posterior 0 67 < 0 59 — 0 67 , in middle 
third of body vesicula seminalis voluminous with a retort- 
like posterior part opening on a papilla protruding into 
the muscular genital cone or suckei, 025 x 033, bursa with 
eggs and thick muscular walls, 0 336 x 0 5 opening 
terminal eggs about si!x to eight m bursa, two or three 
in uterus 0 1008 - 0117 x 0059 - 084 In intestine of 
Crested Serpent Eagle 

Genus VTTT APHABYNGGSTRIGEA Oiurea, 1927 
Examples of this genus were met with m Cattle Egret, 
shot by a relation of mine near Patna, in Behar, and 
the Night Heron, locallv The latter forms resemble very 
much the Australian species of the genus, A sim/pUai 
F 24 
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Johnston 1904 and therefore not studied in detail The 
other one fiom the Cattle Egret is described below 

16 Aphanjnqo’itnqea pqtetii n sp 

Ot the thiee known hpecies, listed in the Key ol 
S/idat, A ^%m'plew (Johnston) is leadily distinguished from 
the above species as well as from the Euiopean form 4 
Gonnu Geoze (Zeder) because both of them have lobed testes, 
instead of the entire testes of the Indian fluke In this 
1 aspect it is like the Brazilian tiematode 4 hasilmna 
Szidat 1929 But the lattei has a very diffeient bodv 
foim smallei size, and more lounded and baclcwardly 
placed testes, besides, othei diffeiences Theiefore the 
Indian form is distinctly new 

Descnptzon — ^Fore body 31x25 hind body 4 — 4 5 x 
22-2 5 oral suckei 018 in diametei, vitellaiia over 
fore body, and also on hind body, but scarce on latter, in 
thin band along ventral siuface ovary small, oval 0 2- 
0 3, testes ovoid, anterioi smaller than posterior, trans- 
versely elongated in side view anterior 0336x04, pos- 
terior 0 33x0338 Eggs 0 84 x 009 - 005 - 007 Other 
particulars will be given latei as the specimens are thick 
and have not been cut into sections 

Genus IX COTYLITEIJS Szidat, 1929 

A single specimen of this, genus mixed with other 
foims collected flora Bengal, from the Fishing Eagle, was 
found by me in one tube The specimen measures about 
1 83 in length and has the characteristic 8-like outline of 
the body It approaches therefore the species C. cornutus 
Rudolphi, 1809, in size and difiers from all the rest But 
the Indian forms differ from Rudolphi’s species in its 
characteristically lobed testes, with rugose margin There- 
fore a new species is created for it 
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17 Cotylurus stieptocor pui, n bp 

Description— Foie body 0756x108, nearly rounded, 
Inoadei than long, hind body 108x0 71, about as long as 
the fore body is broad oral sucker, 0126x021, a short 
distance back of the extieraity acetabulum 0 33 behind 
fiont margin, poorly developed 0 1 x 008 hold fast organ 
with lappets of the usual type aiising from a common 
base vitellaria extend into fore body ovary bean-shaped, 
posteiioily notched, tiansverse, 0126> 0185, testes tians- 
veisely elongated, with lobulated maigins, ovary and testes 
close behind one anothei in middle thud of hind Ixidy 
ant enor 0 26 X 0 63, posterior 021x059 bursa bulbous 
with muscular walls eggs not present in the specimen 
In intestine of Fishing Eagle 


Genus X OPHIOSOMA Szidat 1929 
Two lepresentatives of this genus have so far been met 

i\ ith 


18 Ophisoma imci ocephalum Szidat, 1929 

A numbei of specimens resembling this species weie 
collected from heions, locally, and I believe them to be the 
same species 

19 Ophiosoma maci ocephala n sp 

Few specimens collected from Hawk Cuckoo, measui- 
ing in life 3-5 long, but on fixation the average size is 
about 275-31 The foim is not so elongated as that of 
0 wedlii nor the head relatively so small as that of D 
microoephala, the only two known forms of the genus 
The hind body is only three to four times as large as the 
fore body 
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I)e<^ci i'pt%on — Fore body 0 84 - 1 01 x 0 58 ~ 063 with 
nairow anteiioily dnected opening with lobed margin, 
containing few scatteied vitelline follicles hind body 
about as thick as foie body, in middle, somewhat naiiower 
towaids both ends, 1 93 - 2 6 x 0 67 vitelline follicles dense 
ahead of ovaiy, thin in naiiow band along vential side to 
buisa ovaiy at 1007 behind lunctioii, 0126 s 0 21, testes, 
in side view deeplj notched, with nearly smooth maigin, 
not indented as in 0 wedln anterioi 0 336 x0 336, 
posteiioi 0 34x046 vas defeiens veiy vide veaicula 
seminahs piominent between hind testis and buisa bin si 
inusculai postero-teiminal, opening wide eggs not 
piesent In intestine of Hawk Cmkoo 

Genus XJ RIDGEWORTHIA n gen 

Genenc diaynoi^is — Strigeinae Railliet, 1919 Body 
divided into a broad, short foie body, gradually merging 
into the hind body Margins of foie body united to form 
a deep goblet, opening anteriorly Oral suckei subter- 
ininal, with two muscular patches at lateial corners, of 
foie body, somewhat like those in Pulmnifet Yamaguti, 
1933 Acetabulum well developed about middle Phaiynx 
indiscernible Oesophagus short Intestinal caeca to 
posteiior end of body Hold fast oigan a peculiar musculai 
ridge bent upon itself lying behind acetabulum with a 
prominant adhesive gland behind Hind body cylindrical 
about one and a half to nearly twice the length of fore body 
Ovary roundish about middle of hind body Testes in side 
view elongated anteio-dorsally, otherwise squarish with 
feebly crenulated margins Anterior testis separated 
from ovary by a short distance Posteiior testis touches 
anterioi Vesicula seminahs not voluminous Gurus and 
cirrus pouch absent, vitellaria extending throughout fore 
and hind body Uterus reaches near adhesive gland 
Heimaphroditic canal piesent Bursa with musculai 
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wall [Other particulars will be furnished in the com- 
plete paper ] 

20 RulqeiiwitJiia ramm n sp 

Dekcnption — A number of specimens fiom the Night 
Heron displayed a very peculiar and characteristic 
muscular hold fast organ, twisted upon itself in a promi- 
nent fashion like a broad iidge This chaiacter is not met 
within any known genera hence a new genus erected with 
above diagnosis As all available material is pressed and 
mounted other details will be furnished later Body 
length 3 27 - 4 14 foie body 1 08 - 1 17 x 0 85 - 0 86 hind 
body 2 1 - 3 06 X 0 37 - 0 46 oial sucker 0 15 in diameter 
a muscular depression on either side of antero-lateral 
inaigin of foie body phaiynx not seen Acetabulum 0 35 - 
0 37 distant, 0 15 - 02 in diameter hold fast organ 0 42 ^ 

0 547, ovaiy 0 17 x 0 29, anterioi testis 0 35 x 0 17 (side 
view), 0 336x0 336 (dorsal view), posterior 0 42 x 0 17 
(side view), 0336x042 (dorsal view), post testicular dis- 
tance 0506 Uterus with many eggs 0084 - 0092 x 0 05 
- 0 07 buisa postero terminal In intestine of Herons 

21 Holostomum Serpens 

Some specimens resembling the above species have 
been obtained from Black-necked Stork about 4-5 longt 
But they have not yet been completely studied The hind 
body has a long neck, with all the generative organs located 
at the hind extremity into bulb-like expansion 
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